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Science and Humanity 


Detlev W. Bronk 


Johns Hopkins University, Baltimore 


0 COMPREHEND THE ROLE OF SCI- 

ENCE in American civilization, we must look 

beyond the scientist’s desire for practical ac- 
complishments. It is especially important that we 
understand this at a time when every man’s life is 
profoundly affected by the scientist’s actions and at 
a time when the national yovernment has assumed a 
direct responsibility for training scientists with tax- 
contributed money. 

The most powerful motive in science is curiosity. 
Fet may doubt this, because curiosity is common to 
all men; it may seem unnecessary to comment fur- 
ther. I do so because, even in this age of science, 
curiosity is often considered a bothersome trait which 
has got us into a great deal of trouble from the days 
of the Garden of Eden to those of Hiroshima. 

There is opposition to curiosity first in childhood. 
Only the most patient parent encourages its free 
development at the expense of his personal peace. 
Only the wisest of teachers discard the easy methods 
of didactic instruction to follow as counselors at the 
heels of students who freely satisfy their curiosity. 
Even in the scientific laboratory the student’s curiosity 
is suppressed and the laboratory becomes a training 
ground for technical manipulation rather than a place 
for intellectual exploration. The present tendency to 
create an educational system which thus suppresses 
curiosity for the sake of “efficient” education robs 
modern civilization of the true scientists it needs. 

Nor will the scientists’ research flourish unless they 

have freedom to follow their curiosity. Against this 
there is now strong opposition. When science seemed 
rather unimportant, scientists were left pretty much 
alone to do as they wished—provided they were able 
to live. Nowadays science is recognized as necessary 
for human welfare and national survival. Beeause of 
this there are many who are willing to support science 
provided they ean organize and direct the scientists’ 
activities—about which they know but little. And 
there are those who believe that the usefulness of sci- 
entific research can be increased and its practical yield 
multiplied by putting many scientists to work under 
the controlled direction of a few. 

There are problems and there are times which re- 

quire that the individual freedom of the scientist be 
submerged in a common effort for the public good. 





But there is a grave danger that the present demand 
by publicists, industrialists, and public administrators 
for large scale scientific organizations may impede 
progress. 

The most important diseoveries of scientific research 
have come from the intellectual adventures of indi- 
vidual scientists. No one directed Newton to discover 
the laws of gravitation. No one organized Faraday’s 
discoveries in electricity for the benefit of the modern 
electrical age. No one suggested to Roentgen that he 
discover X-rays for the diagnosis of human ills. No 
one instructed Niels Bohr to pave the way for atomic 
energy. Great scientific discoveries will usually elude 
direction and organization as surely as would the 
creation of great music or poetry, or sculpture or art. 
Much of scientific research is exploration of the un- 
known and I, for one, do not believe it is possible to 
direct the course of an explorer through unexplored 
territory. 

Scientists have a second purpose, no weaker than 
curiosity, but more difficult to achieve. It is the 
desire to bring order out of chaos. Those who sud- 
denly grasp the relation of previously unrelated facts, 
and thus see their relevance, experience a deep esthetic 
satisfaction. It is in that phase of scientifie endeavor 
that facts and observations are formed into the struc- 
ture of knowledge, which is the foundation for fur- 
ther discoveries. This is the role of the scientist’s 
creative imagination. Without freedom and leisure 
for the play of his imagination, a scientist becomes 
only a fact-gatherer, dealing with the bare bones of 
science, unarticulated and unclothed with the flesh of 
meaning. As we plan our new age of science we shall 
do well to preserve an environment in which this 
freedom will be nurtured, despite the urgency of pres- 
ent needs. For it is unlikely that the scientists’ imagi- 
nation will often leap to a specified goal. A chaos of 
faets will seldom fall into an ordered, predetermined 
pattern, useful for a certain end. 

Modern scientifie endeavor must certainly be or- 
ganized to provide the instruments for research and 
the combination of human skills necessary for diverse 
experimental tasks. But society will gain most. from 
scientists if they are given freedom to observe, to ex- 
periment and think. Science is playing an important 
role in America’s world-wide struggle for the freedom 
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of the individual. In order that science may play that 
role well, the freedom of the scientists must be pre- 
served against the regimentation of overstuffed or- 
ganizations here at home. Despite the fantasies of 
scientific planners in and out of Russia, I should be 
surer of the social value of a mere score of scientists 
who are free to investigate and explain the facts of 
nature than of a thousand who are organized for the 
solution of a directed end. 

In a democracy, however, it is not easy to justify 
such personal leisure and freedom, when most of the 
population must labor at routine tasks. “Why,” asked 
a member of a Congressional appropriations commit- 
tee recently, “should so few be supported to learn so 
much when so many know so little?” It is well to 
admit to such skeptics that some of the most impor- 
tant contributions of science to human welfare have ne 
obvious practical usefulness. But let them consider 
how in a few generations we have been freed from the 
fear of natural forces that were mysterious and ma- 
levolent; how we have been freed from slavery to ig- 
norance and superstition. At a time when science is 
prized for its contributions of instruments and weap- 
ons, of food and health and physical power and com- 
fort, I would remind you that the pleasure which 
comes from an understanding of the beauties and 
forces of nature is a subtle value of science which ex- 
tends the horizons of our intellect and enriches our 
lives. 

Scientists are largely to blame for the fact that 
these intangible rewards of scientific investigation are 
not generally understood. One never hears musicians 
or sculptors or poets justify their role in society with 
the claim that they increase the physical well-being of 
their fellow men. Society values them, insofar as it 
values them at all, for the pleasure they give to life. 
Scientists, however, emphasize the material benefits 
of science because these are readily comprehended and 
accepted. In doing so, they misrepresent and belittle 
some of their major contributions to human welfare. 
Scientifie research is one of the great adventures of 
the human mind. When the spirit of that adventure is 
generally understood, it will quicken the life and raise 
the hopes of people everywhere. 

This is sufficient justification for the support of sci- 
ence as a major activity in society. But the effects of 
science do not end there. There is searcely an aspect 
of American civilization which has not been shaped by 
scientific research and the applications of research. 
Our supply of materials comes from the laboratory as 
Industry depends upon power, 
scientifically created and controlled. Commerce re- 
quires swift transportation. Men live in cities heated 
and lighted and kept sanitary by scientific methods. 


we!l as from nature. 


| 


Accordingly, the maintenance of American SO¢iety yp, 
quires a great army of scientifically trained mey and 
women. 

The characteristics of a continually developing 
American civilization are such that there is also y, 
ever-increasing need for scientific investigation, The 


discovery of new metals makes possible the design of 
new machines, but that may require the developmen, 
of new mathematical procedures. Atomic energy h, 
created new elements which have made possible thy 
discovery of new treatments for disease. In tun, 
such treatments require new methods for human py. 
Each new scientific deve. 
opment creates further problems which require mo» 
study and research. 

The demands for the fruits of science are furthe 
augmented by the recent war and by the present jp. 
ternational hazards. This is an old story in the mod. 
ern tempo, for the practical importance of science t 
warfare has long been recognized. Galileo and Ie. 
onardo were employed by their governments to in. 
prove artillery and the art of fortification. Fron 
that time onward, science has shaped the pattern o! 
warfare until today science is recognized as one of 
Seientists are re. 
quired by the thousands for the training and opers- 
tion of our armed forces. New weapons of aggres 
sion, forged by science, require of scientists new means 
for counteraction and defense. 


tection against radiation. 


the first lines of national defense. 


THE NEw STATUS OF SCIENCE 


Our culture, shaped by science and dependent upon 
science for its preservation, is now changing the pat- 
tern and status of science in America. Of that new 
status there are four aspects worthy of consideration. 

The support of research. The first is a great in- 
crease in the money spent for research. During the 
year 1930, 166 million dollars were expended for sei- 
entific investigation and for its development towards 
practical purposes. By the year 1947 this amount 
had been increased to more than one billion dollars, 
which does not include expenditures in the field of 
atomie energy. Looking into the future, the Presi- 
dent’s Scientific Research Board has recommended 
that the amount should be two and a quarter billion 
dollars by 1957. 

It is significant to recite additional figures. In 
1930 the United States Government expended 23 mil- 
lions for science, or 14 percent of the total. In 1947 
the federal sum was 625 millions, more than 50 per- 
cent of the total national expenditure for scientific re- 
Obviously, those who are responsible for 
determining our national policies believe that the sup- 
port of science is a governmental function. 


search. 
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But it is not surprising that they should meet strong 
opposition. On the one hand, federal support of sel- 
onee is opposed because of fear that science and scien- 
tists will be deprived of their freedom, and that the 
fruits of science will wither. On the other hand, there 
; also fear that the central government may gain 
from its vassal scientists too much power over the 
American people. To shrink from such dangers, how- 
ever, is to doubt the virtues of American democracy. 

If there be any field of activity which is the proper 
province of the national government, it is the en- 
eouragement of research. It is from scientific research 
that our citizens have the greatest promise of higher 
standards of living, better health, and security against 
the dangers of foreign aggression. Individuals, un- 
aided, cannot reap the full benefits of science. 

It would be unfortunate if the full responsibility 
for the support of science were relegated to the gov- 
ernment. The integration of science into American 
culture requires that many individuals have the status 
of participating stockholders in the advancement of 
science. That this is increasingly so is a healthy char- 
acteristic of our social customs. University depart- 
ments of teaching and research are supported by 
creat numbers of individuals who are conscious of 
their responsible part in society. Countless industries 
are this year expending half a billion dollars on the 
discovery and development of new knowledge. Foun- 
dations for the furtherance of research now receive 
the benefactions of millions who, to the limits of their 
resources, follow the generous example of the wealthy 
few. Sueh are the National Foundation for Infantile 
Paralysis and the American Cancer Society. 

The need for more scientists. The wise use of these 
increased financial resources requires a great increase 
This is the second char- 
acteristic of the new status of science. 


in.the number of scientists. 


It is not long since scientifie research was an avoca- 
tion of teachers and exclusive oceupation of but a few 
Today universities, industries, and 
the government compete to fill needs for many thou- 
sands of scientifie investigators. The number of sci- 
entists, technicians, and engineers has increased only 
one-tenth as fast since 1940 as has the expenditure 
for research and development: While the budget was 
increasing 335 percent, the supply of trained man- 
power expanded only 35 percent. 

The technological and seientifie progress of the na- 
tion and its operation depend upon less than one-half 
of one pereent of our popylation; one-tenth of one 
Percent of our population are actually engaged in 
scieutifie researeh and development; less than twenty- 
five thousand among our population of 150 million 
have had the advanced training for scientific research 


isolated workers. 


and teaching represented by the doctorate. 

To meet these needs, the universities are straining 
every available facility. Private and public founda- 
tions and industries are contributing large sums for 
the education of scientists, and the government is 
initiating fellowship programs for the training of 
young men and women. The Atomie Energy Com- 
mission alone has appropriated two and one-half mil- 
lion dollars for such fellowships during the coming 
year or two. This is the development of a national 
resource of great importance. 

No individual is endowed with all the qualities re- 
quired for the pursuit of science, but there are vast, 
untouched reservoirs of human talent. For the ad- 
vancement of science, as for the advancement of every 
phase of our civilization, we must learn to identify 
and to train those who are best qualified for a given 
social function, without regard for family fortune. 
Only thus are we likely to meet the specialized needs 
of a complex culture. 

The spread of science. For several centuries the 
universities have been the nurseries and the homes of 
science. Now, as the number of scientists trained in 
the universities increases, more and more of the sci- 
entists migrate elsewhere. 

The university began to lose its place as the only 
home of research about 1900, when the laboratories 
of the General Electric Company and of the Bell 
Telephone system were first established. Such indus- 
trial laboratories have grown and multiplied without 
a stop in sight, and now they have their numerous fed- 
eral counterparts. This spread of science outside the 
universities is a third characteristic of its modern 
pattern. 

It is well for the universities that this is so. 
versity is the ideal environment for thought and in- 
vestigation and the spread of knowledge. The appli- 
eation of that knowledge to the practical problems of 
today is the function of other institutions which are 
being created for that purpose. The university sci- 
entists who withstand the pressure to solve practical 
problems of the present are the scientists who are free 
to pave the way for useful applications of the future. 

The social responsibility of the scientist. Many of 
those who are devoted to the discovery of new knowl- 
edge have developed a concern for its social effects. 


A uni- 


- I would name this uneasy sense of responsibility as a 


fourth characteristic of modern American science. It 
is natural that this should be so in troubled times of 
great change, for which science is in no small part 
the cause. 

The critical needs for national survival marshaled 
our science to an extraordinary degree during this 
But the scientists’ satisfaction in their 


recent war. 
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achievements, which armed human courage, has been 
sobered by the realization that new forces of destruc- 
tion were thus unleashed. Nor has the end of conflict 
been reassuring. The accomplishments of ages lie in 
ruins, and the hardly gained knowledge of nature is 
used by both, in the conflict between the good and 
the evil. 

Science itself is neither good nor evil. It is “neither 
a benign nor a malignant activity of man.” Science 
is a quest for knowledge and understanding, to be ap- 
plied for human use as men desire. It is with such 
thoughts in mind that scientists feel an increasing ob- 
ligation to participate in decisions as to how their dis- 
coveries and technical developments shall be used. 
But the fulfillment of this obligation will require sci- 
entists to aequire a knowledge of human affairs and 
of the motives which shape public policy. Even then 
scientists will most effectively participate in the wise 
use of science in public affairs by disseminating and 
understanding of science to those in public authority 
and to those who shape popular opinion. 

Certainly it is desirable in a democracy that every 
citizen take an active part in the direction of govern- 
ment, to the limits of his abilities. Accordingly the 


growing social conscience of scientists is desirable. 
So, too, is the slowly increasing participation of sci- 
entists in the affairs of government. But our complex 


social structure requires that each citizen have a pri- 
mary responsibility for some special task. Thus I 
return to the point that our future welfare requires 
that a goodly number of scientists be free to study 
nature without regard for the practical needs of the 
moment. 


Tue PLAcE or Basic RESEARCH 


The encouragement of scientific exploration or re- 
search—in contrast with the application of science— 
has not always been a characteristic of American cul- 
ture. Commenting upon this a century ago, Alexis de 
Tocqueville attributed the emphasis upon immediate, 
practical values to the traits of a democracy, where, 
said he, “men . . . seldom indulge in meditation . . . 
and require nothing of science but its special applica- 
tions to the useful arts and the means of rendering 
life comfortable.” The observations of this distin- 
guished observer of democracy in America were not 
far wrong, for fundamental research has flourished 
less here than in Europe. But his assumptions as to 
the reason for our emphasis on the practical aspects 
of science have been disproved by the recent develop- 
ment of basie science within our democracy. There 
are significant causes for this increased emphasis on 
fundamental research. 

One of these causes is the spread of college educa- 
tion and the inclusion of science in the academic ecur- 


—__ 


riculum. To this I would add adult education jy si. 
ence by the radio and by scientific journalism Which 
has reached high standards here in the United States 
But as President Conant has emphasized in his book 
On Understanding Science, much of our educatiy 
still deals with the results of science; there ig |jjj) 
discussion of the methods and sequence of scieng 
Until this defect is corrected we face a popular 
mand that scientists mortgage their future usefulnes 
by concentrating their efforts on the practical applic. 
tion of past discoveries. 

Despite the inadequacies of scientifie education {y, 
the layman, many recognize that Michael Faraday’, 
discovery of electromagnetic induction was necessan 
for the subsequent development of electric power an 
light and traction; that the botanical research 9 
Gregor Mendel in the garden of a monastery pave 
the way for increased production by modern agriq. 
ture; that the theories of Willard Gibbs laid the fow. 
dations for much of our chemical industry. 

Realizing this dependence of the practical upon thet 
which is at first impractical, many intelligent citizen; 
have supported basic research in universities, when 
the discoveries flow into the stream of knowledge 
The universities have thus assumed responsibility for 
exploring the endless frontiers of the nation. 

In a democracy, it is appropriate that this national 
service should have been initiated by individuals. | 
is desirable that they should continue to accept that 
obligation. But it is also a proper responsibility of 
the national government which previously has been 
charged with the development, and protection for the 
future, of basic natural resources such as forests 
water power, soil, and fisheries. Basie research, i 
contrast to applied research and technology, is not 
unlike such resources, for it provides new scientific 
knowledge of future value for our national welfare. 
This is the reason for support of university resear¢h 
by the Public Health Service and the armed forces 
and the proposed National Science Foundation. 

In accepting such a partnership with the federdl 
government the universities have assumed an obliga 
tion to preserve the freedom of seientists to seek “nev 
trails to knowledge.” Despite the present vigor 0 
science, many who determine publie policies see the 
desirability of applying a new discovery in the devel: 
opment of materials, machines, or weapons, in the 
treatment of disease or in the improvement of agt' 
culture. Few have the faith to support abstract re 
search, in the exploration of the unknown, for the 
benefit of future generations. 

“Tf the Americans had been alone in the world,’ 
said De Tocqueville, “with the freedom and knowledge 
aequired by their forefathers and with the passion‘ 
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nich are their own, they would not have been slow to 
;eover that progress cannot long be made in the ap- 
sieation of the sciences without cultivating the theory 
f them.” We are not alone in the world, but we now 
eupy a position of preeminent power in world sei- 
nce, In our present position is it appropriate that 
e should benefit from the discoveries of scientists in 
ther nations without contributing in return some dis- 
wveries to their benefit ? 


ScIENCE Is INTERNATIONAL 


There can’ be no consideration of modern American 

cience Without regard to the international status of 
America. Our position in the world and the condition 
»f the world depend upon science. If you suspect me 
»f exaggeration, I suggest that you recall the influence 
»f the atomic bomb on world thought and action. 
The genesis of new ideas is catalyzed by the work 
ud thought of others. Recognizing this, scientists 
have been among the first to realize the dependence of 
heir work upon the efforts of those in other lands. 
ogether with the traders for rare goods they have 
ought intellectual products and new discoveries wher- 
ever they were to be found. This desire for interna- 
ional cooperation derives from no unique nobility of 
spirit, but comes, rather, from the simple realization 
of the personal advantages that derive from a free ex- 
change of ideas. If scientists are better prepared than 
others for the acceptance of the principles of world 
unity, it is beeause they have longer realized the bene- 
fits that come from such cooperation. 

American scientists roam the free world for ideas 
and knowledge, and gladly receive their foreign col- 
leagues who are free to come. Scientific missions to 
foreign capitals have been established for the exchange 
of information, and large sums have been allotted 
under the Fulbright Act for the interchange of schol- 
ars. Most significant, perhaps, is the role of the 
American government and American scientists in re- 
building the physical facilities for scientific research 
and teaching in foreign countries. Our nation is but 
one of the nations in a civilization that is based upon 
science. Lasting benefits of the unprecedented Euro- 
pean Recovery Program will depend in large measure 
on the degree to which European science recovers its 
ability to meet the needs of a modern society. 

Science inereased in any free country will be “in- 
creased to the benefit of mankind in general.” The 
observations of Galileo and Copernicus extended the 
intellectual horizons of no one national group; the 
discoveries of Faraday, the ‘Englishman, have eased 
the labors of the eitizens of many countries; a cure 
for disease diseovered in Holland will be as beneficial 
to « sufferer in New York as it would be if it were 









The future of American sci- 


made in Philadelphia. 
ence and the welfare of the American people depend 
upon the rehabilitation of science throughout the 
world. Without such a scientific recovery, the eivili- 
zation of other nations will become very different from 
the American culture. 


Even now we delude ourselves when we talk of liv- 
ing in an age of science. The cultures of America 
and Western Europe are very different from those of 
other areas. If science expands in America without 
a gorresponding development everywhere, there will 
be a further imbalance of cultures. There lies a grave 
danger to peace and stability. 

The use of modern science gives a nation tremendous 
power and material advantages. Accordingly, it is 
natural in these days of international tension that 
those countries in which the practical aspects of sci- 
ence are developed to a high degree should be feared 
and suspected, and envied for the benefits they reap. 
This leads me to inject a comparison of American and 
Russian science. Excepting a few isolated, practical 
developments which would surely be used against us 
by an enemy, the discoveries of American scientists 
are free for all to hear and read. American scientists 
are encouraged to visit their colleagues overseas and 
to teach in foreign lands. Our laboratories and uni- 
versities have been opened to foreign visitors coming 
by the thousands. Untold nillions have been contrib- 
uted to equip laboratories abroad. 
has done its part in rebuilding the international high- 
ways of science. This Russia has not done except in 
one week of self-gratifying celebration. 

American science—in common with all phases of 
our culture—has accepted the responsibility to share 
its knowledge and its methods with all peoples, and 
especially with victims of poverty and disease and 
ignorance. Western science has an important role in 
shaping world cultures appropriate for these times. 


American science 


ScreENCcCE CAN Burtp A Betrer WorRLD 


Modern cities with sanitation and communication 
and transportation are the products of science—but 
slums and noise and polluted air are symbols of our 
too great regard for the material aspects of civiliza- 
tion, and of too little regard for human life; the ma- 
chine worker of mass production has not yet achieved 
a noble life of creation. Certainly the solution is not 
to abandon science, for even those who deplore most 
loudly the evils of our machine age would reluctantly 
return to a life of ceaseless labor, hardship, and dis- 
ease. The same machines that build the slums ean 
recreate the cities for human welfare. The planes 
that carried bombs on their missions of destruction 
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are also available for the swift transportation of sick 
and wounded. 

If I were to name another and one of the most ad- 
mirable characteristics of American culture, it would 
be the gradual union of the physical and the human 
sciences, and more especially the union of the natural 
sciences with the social sciences and the humanities. 
In these troubled days the scientists can take little 
satisfaction in the social consequence of their dis- 
eoveries. The material contributions of science alone 
do not create a rich and satisfying life. Nor do thedn- 
tellectual values of science alone provide the spiritual 
satisfaction which men crave. Scientists are merely 
partners of many others in mankind’s great endeavor. 
Science liberates men from the fear of unknown natu- 
ral forces, frees men from grinding toil for mere sur- 
vival, subdues pain, and cures sickness. Thus, science 
frees men to enjoy art and music and literature and 
the beauties of nature and religious faith. Science 
makes possible the enjoyment of much that science 


alone cannot give. Scientists are partners of those in 






other walks of life who seek to improve man’s esta 

I should be blind to the status of modern Americ 
science if I did not recognize its erities and Opponeni 
Many are torn between fear of new horrors SCieney 
may add and hope that science will build a bei, 
world. 
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Without science, which created the atoy; 





bomb, we would still be defenseless against natury} 
forees and disease. Would we rather be the certgiy 
victims of natural forees or possible victims of atonj, 
energy misused by man? The question is: Do we hay, 
courage to understand the facts of nature and educy 
our fellowmen to use them for human welfare? 
Science provides the building stones of a betty 
world—but the world will be as we choose to make 
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This article was condensed from a chapter in th, 
forthcoming book Changing patterns in American ¢y. 
ilization (the inaugural series of Benjamin Frankly 
Lectures delivered at the University of Pennsylvani 
during the spring of 1948). 
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The Enzymatic Reduction of the Retinenes to 


the Vitamins A 


George Wald? 
Biological Laboratories, Harvard University 


HE RETINENE,, formed by the bleaching of 

rhodopsin, is converted to vitamin A, by a re- 

action for which reduced cozymase (DPN— 
H.,) serves as coenzyme (10). Retinene, is vitamin 
A, aldehyde (2); and the essential process is the 
transfer of two hydrogen atoms from DPN—H, to 
this molecule, reducing its carbonyl group to the 
primary alcohol group of vitamin A, : 


retinene reductase 
C,,H,,CHO + DPN—H, — 


retinene, 





C,,H,,CH,OH + DPN 


vitamin A, 


In the outer segments of the retinal rods this system 
is covp'ed with a second one which reduces DPN (10). 

The reduction of retinene, has been followed in 
cell-free bries of whole retinas, in suspensions of 
isolated outer segments of rods (10), and in freshly 


prepared solutions of rhodopsin in aqueous digitonin 

1This investigation has been supported in part by a 
grant from the Medical Sciences Division of the Office of 
Naval Research. I should like to acknowledge the expert 
and devoted assistance of Mr. Paul K. Brown in many of 
the experiments. 
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(3, 10). Sueh rhodopsin solutions lose the 
capacity to reduce retinene, 3-4 hrs afte 
preparation. This is because they lose their DP\- 
H,, by the action of an enzyme widespread in animal 
tissues and particularly active in brain, to whic 
retina is closely related (4). Rhodopsin solutions 
left at room temperature for 18 hrs, which have ev- 
tirely lost the ability to reduce retinene,, are rea¢- 
tivated by addition of new DPN—H,. The apoet- 
zyme, retinene reductase, is therefore relatively stable; 
the inactivation of fresh rhodopsin solutions is du 
to the loss of the coenzyme. 

The retinene reductase system has now been frat: 
tionated into its components, all in true solution § 
Two components are in a satisfactory state of purity 
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and chemical definition: the eoenzyme, DPN—H, 
prepared by Ohlmeyer’s method (5); and the sub: 
strate, synthetic retinene,, prepared by the chromate- 
graphic oxidation of erystalline vitamin A, on mal 
ganese dioxide (2, 8). 

The apoenzyme has not yet been isolated as a put 
substance, but it has been prepared free of the other 
It is extracted with dilute salt solution: 
from homogenized frog or cattle retinas, forming 4 














components. 
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1’s Cstajellm oar, almost eolorless solution. From this it is pre- 
A mericg ipitated by half-saturation with ammonium sulfate 
Ponen Ml nd may be redissolved without loss of activity. It 
'S Scienllmman also be dialyzed in a Visking membrane for as 






& bettelmmong as 18 hrs against M/15 phosphate buffer (pH 
@ ator 8: 5° () without harm. It is destroyed by heating 












Natu + 100° C within 30 see. Its pH optimum lies at 
© certaimbout 6.9. ; 
f atonifimm Retinene is a typically fat-soluble substance and 






as originally introduced into our enzyme system 
ith the aid of digitonin, with which it forms a water- 
;luble complex. This step proved to be unnecessary, 
however, since the retinal extracts which contain our 
ppoenzyme take up retinene, directly. This in itself 
; evidence that retinene, couples with water-soluble 
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ubstances from the retina. Primarily it attaches to 


protein, for it is precipitated from such solutions with 







he protein fraction. 

It has been known for some time that in the prod- 
ct of bleaching rhodopsin in solution, retinene, re- 
mains loosely coupled with protein (7). In this con- 
dition it displays the properties of a pH indicator. 
Synthetic retinene, does not exhibit this behavior; 
nor does natural retinene, after adsorption and elu- 
tion (8). Ball, et al. (1) have now shown that the 
pH indicator property is characteristic of retinene, 
in the coupled condition; synthetic retinene, acquires 





yl vanig 





be pub. 






yl van 











this property on condensing spontaneously with cer- 
tain proteins, amino acids, and aromatic amines. In- 
deed, further evidence that the synthetic retinene, 
taken up by our apoenzyme solutions is coupled in 
e them this manner is that it has become a pH indicator. It 
afte fmm has in fact taken on the properties generally associ- 
ated with the product of bleaching rhodopsin in solu- 


nima! fm (10D. 
which It is of some importance to note that retinene, is 
ition [aE 2Ot restricted to a single complex in its retinal as- 


e ep. fae Sociations. Rhodopsin and retinene reductase are 


rea fe VO distinet proteins. Retinene, normally originates 
poen- fe On rhodopsin protein, but it must migrate onto the 
able; He 2poenzyme preparatory to its reduction. Sueh mi- 
due Stations of retinene, and changes of the molecules 
f With which it is coupled must play an important part 
frac- Me 0 retinal metabolism. 
tion. J ‘In the rods of fresh-water fishes, lampreys, and 
irity Some amphibia, rhodopsin is replaced by porphyrop- 


a sin (9), 


The bleaching of porphyropsin forms ret- 


sub- 7% Mene,. This is reduced to vitamin A, by an enzyme 
ato- He System entirely comparable with that which reduces 
1an- retinene, in eattle and frogs. 


Chis system may be assembled from the following 
ure components: the apoenzyme, contained in a saline 
her extrict of homogenized fresh-water fish retinas (sun- 


ons fish, yellow perch) ; as coenzyme, DPN—H.,,; and as 
Eo suh 


y 
za 


‘trate, synthetic retinene,, prepared from vitamin 












A, by chromatographic oxidation on manganese di- 
oxide (8). 

The apoenzyme from fresh-water fishes, however, 
reduces retinene, as effectively as it does retinene,. 
Conversely, the frog retinal apoenzyme reduces ret- 
inene, as well as retinene,. There is no reason at 
this time to designate the apoenzyme differently in 
the rhodopsin and porphyropsin systems, since it is 
capable, in cooperation with DPN—H.,, of reducing 
either retinene to the corresponding vitamin A. It 
can be referred to simply as retinene reductase. 

It was remarked above that retinal homogenates 
and extracts contain an enzyme which destroys DPN. 
In our fresh-water fish extracts this destructive ac- 
tion was so intense as to block the reduction of ret- 
inenes even when DPN—H, had been added. It is 
essential to protect the coenzyme in such preparations 
and it is advantageous to do so also in extracts of 
frog and cattle retinas. 

Cozymase can be protected by adding nicotinamide 
to the enzyme system, in a final concentration of 
about 0.03 molar (4). It has been reported that 
a-tocopheryl phosphate (vitamin E phosphate; 0.0015 
molar) similarly protects DPN (6). This last rea- 
gent has another beneficial effect on our system—as 
an antioxidant it inhibits the oxidation of the vita- 
mins A formed as products of the reaction. 

The retinene reductase system as most effectively 
assembled therefore reveals an extraordinary degree 
of vitamin interaction in vitro. The main process 
presents the novel phenomenon of one vitamin re- 
generating another, in that the DPN—H, which re- 
duces the retinenes to the vitamins A, contains as its 
central component the antipellagra factor, nicotin- 
amide, a member of the vitamin B complex. While so 
engaged, DPN—H, is protected from cleavage by the 
presence of free nicotinamide. The latter is aided 
in this action by vitamin E phosphate, which simul- 
taneously protects the vitamins A formed in the main 
reaction from oxidative destruction. 

A complete account of these experiments will ap- 
pear in the Journal of General Physiology. 
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Sympathetic Ganglion Cells in Ventral Nerve 
Roots. Their Relation to Sympathectomy 


W. F. Alexander, A. Kuntz, W. P. Henderson, 
and E. Ehrlich 


Department of Anatomy, St. Louis University 
School of Medicine 


Surgical procedures designed to bring about sympa- 
thetic denervation of a part of the body have been based 
on the assumption that all peripheral sympathetic con- 
duction pathways traverse the sympathetic trunks. If 
this assumption were correct, sympathetic trunk extirpa- 
tion or section of the corresponding white communicating 
rami would result in interruption of all sympathetic path- 
ways in the affected area, and insure its complete sympa- 
thetic denervation. 

Failures to achieve complete sympathetic denervation, 
particularly of the extremities, by extirpation of the ap- 
propriate segments of the sympathetic trunks or by sec- 
tion of the white communicating rami in the appropriate 
segments have suggested the possible existence of periph- 
eral sympathetic conduction pathways which do not tra- 
verse the sympathetic trunk. Such pathways could be 
postulated on the assumption that some embryonic nerve 
cells, in their displacement from the neural tube, have 
failed to reach the primordia of the sympathetic trunks 
and have been differentiated into ganglion cells in the 
ventral nerve roots, or adjacent to them, where they have 
become synaptically connected with preganglionic fibers 
which either do not extend into the sympathetic trunk or 


the ganglion. Fibers may also be traced distalwarq }, 
it in the spinal nerve. The possibility that the axo, 
some ganglion cells in such ganglia extend into the » 
pathetic trunk is not precluded, but most of them any 
to extend distalward in the spinal nerve without tray, 
ing the sympathetic trunk. A nerve with sympathy 
ganglion cells located in its ventral root or adjacent t) 
therefore, includes direct sympathetic conduction ), 
ways which are independent of the sympathetic ty 
and which, consequently, are not interrupted by ext; 
tion of the corresponding sympathetic trunk or section 
the white communicating rami which join them. 

The anatomic demonstration of sympathetic conduct 
pathways which involve synaptic connections in ven} 
nerve roots, and which do not traverse the sympathe 
trunk, affords a more satisfactory explanation than } 
been possible hitherto for most of the failures to achis 
complete sympathetic denervation by sympathectomy, 
the absence of faulty operative technic. The frequen 
with which direct sympathetic pathways occur is indicat 
by the frequency with which residual sympathetic activ; 
ean be demonstrated following interruption of all 
pathways which traverse the sympathetic trunk. In; 
extensive series of patients who had been subjected} 
extirpation of the sympathetic trunk from the eight 
thoracic to the third lumbar segments inclusive, Ray ay 
Console (4) demonstrated sympathetic activity, partia 
larly in the twelfth thoracie and the upper three lumts 
dermatomes, in every case. 

Resection of the ventral roots of the second and thir 
thoracic nerves has been carried out, particularly } 


: 


Smithwick (6), in preganglionic sympathectomies of th 
upper extremities. The advantage of this procedur 
probably depends on interruption of direet sympatheti 
pathways in which the ganglion cells are located in rel: 
tion to the ventral root of the second thoracic nerv 
Since the ganglion cells associated with the ventral root 
of lumbar nerves appear to be located mainly in the fir 
and the second lumbar segments, section of the ventri 
roots of the first and second lumbar nerves, in addition 
to extirpation of the lower two thoracic and the uppe 
three lumbar segments of the sympathetic trunk, probably 
would insure complete sympathetic denervation of the 
lower extremity in most cases. 


give off collaterals to the ganglion cells in question. 

Small ganglia located in communicating rami in the 
lumbar (1, 2, 7), the cervical, and the upper thoracic 
segments (5) have been described. Most of them appear 
to be located in gray communicating rami. Occasional 
ones have been described as located adjacent to a ventral 
nerve root, probably in a white communicating ramus. 
Wrete (7) and Skoog (5) have suggested the possibility 
that such ganglia may be a factor in the residual activity 
following sympathectomy in some cases. 

In examining a series of human bodies, we have ob- 
served small ganglia imbedded in ventral nerve roots or 
adjacent to them, usually at the site of origin of a white 
communicating ramus, particularly in the first and second 
thoracic and the first and second lumbar segments. Small 
ganglia have also been observed in communicating rami, 
particularly gray rami. In the present report only those 
in ventral nerve roots or adjacent to them will be con- 
sidered. Most of them are small. Among the larger 
ones, an individual ganglion may comprise in excess of 
20,000 ganglion cells. In appropriate histologic sec- 
tions, fibers of the ventral nerve root may be traced into 
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rctivation of Enzymes by Visible Light 
the Presence of Riboflavin 


S 


hur W. Galston and Rosamond S. Baker 
chhoff Laboratories of Biology, 


italwarg fifornia Institute of Technology, Pasadena 

hem 4 During a study of the mechanism of light action on 
: 0 the Went growth (2, 3) it was found that riboflavin can 
1 * “IM citize the photo-oxidation of various indole-containing 
10ut trayy 


mpounds, including the plant growth hormone indol- 
tie acid and the amino acid tryptophane. Such pho- 
oxidations proceed rapidly at low concentrations of 
boflavin (0.1-10 y/ee) and at moderate light intensi- 
s, Because tryptophane is normally present as a con- 
tuent of proteins, it seemed desirable to investigate 
possibility that riboflavin could have a similar effect 
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ep bon the tryptophane of protein molecules. 
: Conducl For convenience in determining the effectiveness of our 
} In Vent hotoinactivation system we decided to use various en- 
YM pate me preparations as experimental proteins. In such 
nm than periments we have invariably found that enzymes 
3 to achi spended in riboflavin solutions are rapidly inactivated 
lectomy, @M™. visible light. Thus urease is completely inactivated 
i frequey 2} hr, a-amylase in 6 hr and tyrosinase in 17 hr. 
af indicisfi nee no enzyme which we have investigated has proved 
tie activi ensitive to this photoinactivation procedure, the phe- 
of all tomenon seems to be quite general, In this paper, we 
uk. In sall report in some detail the results of our experiments 
bjected MMB ith the a-amylase of malt diastase. 
he eight The a-amylase investigated was present in Merck di- 
» Ray afMstase of malt. Preliminary investigations demonstrated 
', Partial/™Mhat the enzyme reacted most rapidly in the pH range 
ee lumbai%.9-6.6. M/15 pH 6.1 phosphate buffer was therefore 
ployed as standard throughout these experiments. 
and thir The malt diastase was made up into a 1% stock solu- 
Marly biion which was stored under toluene in the refrigerator. 
es of tMiBuch stock solutions were found to retain full activity 
roceduifor at least 1 week. Immediately prior to use, the en- 
npathetfyme was diluted tenfold. For the study of the reaction, 
1 in rel; ce of diluted enzyme was mixed with 4 ce of buffer 
ie nervggmnd then with 5 ce of previously boiled 1% soluble 
ral rooj™tarch. At desired time intervals, l-ce aliquots of the 
the firsf@reaction mixture were removed and added with vigorous 
 ventri™tirring to 10 ce of KI.I, solution. The stock solution 
additiof@of this reagent was 2% KI, with enough resublimed 
€ uppefmodine erystals added to give a distinct yellow color. 
robablieerhe stock was diluted 1:100 immediately prior to use. 
of the The blue color resulting from mixing the 1-ce aliquot 
of the reaction mixture with 10 ce of the 1:100 KI.I, 
was found to be quite stable and convenient to measure. 
All determinations of color intensity were made in a 
Klett-Summerson photoelectric colorimeter, using a red 
filter. Colorimeter readings at zero time were approxi- 
Obstet,.pa e2tely 230; these readings fell linearly to zero in ap- 
proximately 30 min at room temperature (23° C). 


948, 5 In order to compare the activities of control and ex- 


perimental enzyme preparations, it was necessary to 
adopt some arbitrary unit of activity. For this purpose, 
we determined the time t necessary for complete disap- 


pearance of the starch color, and then expressed enzyme 
activity as 1/t. In almost all cases, t was directly de- 
termined, but where partially inactivated enzymes were 
reacting very slowly, t was approximated by extrapola- 
tion. 

To determine whether riboflavin could sensitize the 
photoinactivation of q-amylase, 1 ce of the diluted en- 
zyme was mixed with 1 ce of pH 6.1 phosphate buffer 
either lacking (control) or containing (experimental) 
100 y of the riboflavin (Rbf). Tubes were either stored 
in the dark or were illuminated by 400 ft candles of 
fluorescent white light for 1 hr. At the end of this 
time, 3 ec of buffer and 5 ee of 1% soluble starch were 
added to each tube and aliquots removed for colorimetric 
analysis every 10 min. Im order to insure that dif- 
ferences in activity would be due to the pretreatment of 
the enzyme and not to riboflavin effects on starch hy- 
drolysis itself, riboflavin was incorporated into the buffer 
added to enzymes not previously so treated. The re- 
sults of such an experiment are shown in Table 1. It 
is clear that visible light or riboflavin applied separately 
have but slight effect on the rate of enzyme action, but 
that illumination of enzyme solutions containing ribo- 
flavin result in a marked reduction of enzyme activity. 


TABLE 1 


ErFrECT OF VISIBLE LIGHT ON ACTIVITY OF AN ENZYME 
SENSITIZED BY RIBOFLAVIN® 





Illumination 





Contents 





Starch—KL I, 
during during color after 
pretreatment pretreatment 10 min 20min 30 min 
1 ec enzyme 
1 cc buffer dark 118 64 9 
1 ec enzyme 
1 ce buffer con- = 134 71 12 
taining 100 vy rbf. 
1 ce enzyme 400 ft candle 
1 ce buffer fluorescent 127 79 16 
white light 
1 ce enzyme 
1 ce buffer con- “ie 157 135 112 
taining 100 y rbf. 
* Temp = 23° C, pretreatment period=1 hr. After pre- 


treatment, all tubes were made up to contain 1 ec enzyme, 3 
ec buffer, 1 ce buffer-riboflavin and 5 ce 1% starch solution. 

We next endeavored to arrive at some understanding 
of the nature and kinetics of the inactivation reaction. 
For this purpose a series of tubes was prepared in the 
dark room, necessary illumination for the operations 
being supplied by a 74 W ruby-red bulb. Into each tube 
was placed 1 ce of enzyme and 1 ee of buffer containing 
100 y of riboflavin. The tubes were then carried into 
the laboratory and exposed to the light. At various 
intervals, tubes were removed from the light rack and 
returned to the dark room. At the end of 17 hr, all 
exposed tubes were tested for residual enzyme activity. 
To each was added 3 ee of buffer and 5 ee of 1% starch 
solution. Aliquots were then removed at frequent in- 
tervals, and the time, t, necessary for complete disap- 
pearance of the starch color was determined. Data are 
presented in Table 2. A plot of the log of relative en- 
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zyme activity against duration of preillumination yielded 
a straight line (Fig. 1). This indicates that the inac- 
tivation follows the time course expected for a first-order 


TABLE 2 


EFFECT OF DURATION OF ILLUMINATION ON ACTIVITY OF 
a-AMYLASE SENSITIZED BY RIBOFLAVIN 


Time (t) 


Duration . . 
of oes 1 Relative 
complete ~2 cree 
exposure p t activity 
to light disappearance 
of starch 
0 34 .0294 100 
10 min 39 .0256 87 
30 min 48 .0208 71 
1hr 66 0152 52 
2hr 114 .0088 30 
3 hr 220 .0045 15 
4hr 360 0028 10 
5 hr 582 0017 4 


17 hr XL 0 0 





inactivation of a-amylase. 





reaction and probably involves a ‘‘one-hit’’ mechanism. 
Subsequent experiments with antibodies and with bac- 
teriophage have demonstrated that these types of pro- 
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teins are also rapidly photoinactivated in the 
of riboflavin. 

As early as 1879 (1) it was reported that sunlight 
especially the blue-violet wavelengths, could ¢::yse the 
aerobic photoinactivation of a crude enzyme prepara. 
Von Tappeiner (6) (see also other references jp 
the review by Schomer [45]) later reported that the 
addition of fluorescent dyes such as eosin greatly a¢. 
celerated such photoinactivation. It is perhaps not gyr. 
prising, therefore, to find that riboflavin, whieh jg 
strongly fluorescent in blue light, produces a similar 
effect. 

Our investigations (unpublished) on the relation of 
light intensity and riboflavin concentration to the rate 
of photoinactivation strongly indicate that this type of 
reaction could proceed in vivo, at least in green plants, 
This reaction may therefore be of some importance jp 
one or more of the light-growth reactions of plants such 
as phototropism, photoperiodism, and the light mhibitioy 


Presence 


tion. 


of internode growth. 

It is also interesting to note that numerous investi. 
gators (4) have attributed the effects of ultraviolet ir. 
radiation of enzymes to a specific absorption by trypto- 
phane. Since riboflavin is known (3) to cause the 
photoinactivation of tryptophane, this reaction may pro- 
vide a mechanism whereby visible light produces the 
same sort of effect on enzymes as ultraviolet light. 
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A New Method for Isolation and Purification 
of Mammalian Striated Myofibrils* 


Armin F. Schick and George M. Hass 


The Rush Department of Pathology, 
Presbyterian Hospital, Chicago 


The following method has been devised for isolating 
large numbers of mammalian skeletal and cardiac myofi- 
brils in highly purified form without modifying their 
microscopic structure or reactivity to adenosine triphios- 
phate. 

The method with slight variations is suitable for iso- 
lation of myofibrils of man, rabbit, dog, and guinea pig. 
The present discussion is concerned principally with the 
isolation of skeletal myofibrils of rabbits and properties 
of the segregated fibrils. 

A block (25 x 25x10 mm) of living white muscle from 
the anterior thigh was rapidly frozen and cut with a cold 


1 This research was aided by a grant from the Otho §S. A. 
Sprague Memorial Fund. 
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FIG. 


microtome into sections, 15 y in thickness. The sections 
were transferred to 250 ce of potassium phosphate and 
citrie acid buffer solution (pH 7, ionic strength 0.25, 
temperature 0° C) containing 5.0 ce of a 0.4% filtered 
slution of commercial trypsin. Sample sections were 
removed periodically, mounted under a cover slip and 
studied microscopically. When gentle pressure on the 
cover slip was sufficient to rupture the sarcolemma (Fig. 
1) and permit the escape of segregated myofibrils (usu- 
ally after 30-45 min of tryptic digestion), the sections 
were filtered from the enzyme buffer solution, washed, 
and resuspended in a potassium phosphate and citric acid 
buffer solution (pH 6.4, ionic strength 0.25). This sus- 
pension was agitated in a Waring blender for 5-10 see. 
During this treatment the sarcolemma ruptured and myofi- 
brils were released. This crude preparation was purified 
by repeated washing and centrifugation at 0° C. The 
final suspension of myofibrils formed a white floeculent 
mass containing only microscopic traces of collagenous 
and cellular debris. The myofibrils, usually single, but 
occasionally adherent in groups of two or more, were 
elongated, birefringent rods measuring 0.25-1.2 4 in 


diameter in fixed preparations. ‘‘A’’ and ‘‘I’’ disks 
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were distinct but ‘‘Z’’ lines were rarely seen (Fig. 2). 

The solubility of the myofibrils was studied micro- 
scopically. They promptly dissolved in 5-10 volumes of 
a cold aqueous alkaline solvent (0.5 M potassium chloride, 
0.03 M sodium bicarbonate) yielding a viscous solution 
showing birefringence of flow. In cold buffer solutions 
(pH 1-12, ionie strength 0.15), the myofibrils dissolved 
in the ranges: pH 1-4, and pH 10-12. 

The influence of ionic strength and potassium chloride 
on the solubility of myofibrils was determined by adding 
potassium chloride to cold phosphate and borate buffer 
solutions (pH 6-11, ionic strength 0.05). The myofibrils 
dissolved in solutions (ionic strength 0.2) alkaline to 
pH 10; in solutions (ionic strength 0.3) alkaline to pH 
8; and in solutions (ionic strength 0.5) alkaline to pH 6. 
Comparable results were obtained with potassium phos- 
phate buffer solutions of varying ionic strength and pH. 

When isolated myofibrils under direct microscopic ob- 
servation were immersed in a solution (0.075%) of ade- 
nosine diphosphate and triphosphate at room tempera- 
ture, they spontaneously and rapidly contracted into 
small round masses. This contraction was not reversible 
(Fig. 3). 





Paleocene and Eocene Strata in the 
Bearpaw Mountains, Montana’ 


Roland W. Brown and William T. Pecora 
U. 8. Geological Survey, Washington, D. C. 


The dark, rounded features of the Bearpaw Mountains, 
rising some 4,500 ft above the surrounding plains in north 
central Montana, can be seen readily from railroad or 
highway between Chinook and Havre or between Havre 
and Big Sandy. Centennial Mountain, the most con- 
spicuous land form in the western part of the mountains, 
has the appearance of a sleeping bear. This resemblance 
and the Indian legend associating the mountain with a 
prominent adjacent butte near Box Elder provided the 
origiial name ‘‘Mountain of the Bear’s Paw.’’ The 


‘Published by permission of the Director, U. S. Geological 
Survey. 


softened contours of the Bearpaws are in large part the 
result of normal differential erosion of diverse rocks plus 
the effect of a forest mantle consisting of Douglas fir, 
ponderosa and lodgepole pines, cottonwood, aspen, white 
birch, service berry, cherry, hawthorn, rose, raspberry, 
alder, and dogwood—in brief, an outpost of the Rocky 
Mountain flora, 150 miles distant. 

In this Bearpaw region irruptive magmas (now stocks, 
plugs, dikes, sills, laccoliths, flows, and agglomerate piles) 
in the Tertiary penetrated and at times overflowed a 
terrane originally of nearly horizontal sedimentary strata 
of late Mesozoic and early Tertiary age. These sedi- 
mentary formations exposed in and around the mountains 
are now tilted and faulted, with fault blocks of widely 
differing ages abutting against one another (7). The 
resulting complex geologic relations are unfortunately 
somewhat obscured in large areas by glacial deposits and 
bench gravel. The junior author began his geologic 
studies in 1937 with particular emphasis on the petrology 
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of the mountains (3, 4, 5), but for a few days in 1940 
and in the period August 13-22, 1948, the senior author 
joined in the field study of specific stratigraphic prob- 
lems where paleobotanical experience was needed. 

The identity of the coal-bearing strata several hundred 
feet stratigraphically above the marine Bearpaw shale 
(Cretaceous) in the southern part of the mountains has 
been subject to controversy for many years. These beds 
were identified in 1912 and 1914 as Fort Union by F. H. 
Knowlton for Pepperberg (6) and Bowen (1). In 1925, 
Reeves (7), on the basis of lithologic similarity to rocks 
of other regions with which he was familiar, designated 
the strata as Lance rather than Fort Union. In new col- 
lections recently made by the writers from carbonaceous 
shales and clays at the Ideal, Flatness, Blue Pony, 
Nygaard, Mackton, N L Ranch, and Nielsen Ranch coal 
mines and prospects are the following plants: Glyptostro- 
bus dakotensis, Scquoia (Metasequoia) sp., Cercidiphyl- 
lum arcticum, Aralia notata, Viburnum antiquum, and 
Viburnum asperum. This is clearly a Fort Union (Paleo- 
cene) assemblage and supports the earlier conclusions of 
Knowlton and Bowen. 

The Fort Union formation in the Bearpaw Mountains 
is characterized by brownish yellow sandstones and coal 
beds. The total thickness of the formation is not known 
but the portion exposed is in excess of 200 ft. The 
Judith River formation (Cretaceous), stratigraphically 
underlying the Bearpaw shale, also contains coal beds 
mined and prospected in the northern part of the moun- 
The coal of the Judith River formation is, how- 
ever, generally poorer in quality than that of the Fort 
Union formation. and 
clays contain a diagnostic species of Araucaritcs. Sev- 
eral invertebrates also distinguish the Judith River for- 


tains. 


Associated carbonaceous shales 


mation. 

Between the Fort Union formation and the Bearpaw 
shale is a coal-barren series of green-gray sandstones and 
This section, in excess of 600 ft, is 
probably equivalent to the Fox Hills and Lance sequence 


thin shale beds. 


that represents the uppermost Cretaceous sedimentation 
in this region. 

Stratigraphically overlying the Fort Union formation, 
or faulted against it and older beds, is a sedimentary 
formation at least 450 ft thick, characterized in the basal 
part by a variegated sequence of sandstone and siliceous 
shale and in the upper part by sandstone and conglomer- 
The dominant colors in the formation are red, 
purple, grayish yellow, and grayish green. A carbon- 
aceous shale in the lower part of the formation yielded 
the floating fern Salvinia preauriculata, a diagnostic 
plant for the early Eocene in the Rocky Mountains and 
Plains region. The variegated beds yielded fragmentary 
remains of vertebrates (gar pike scales, turtles, and 
mammals). Of particular significance are a small, tooth- 
less, unidentified mammalian jaw and one somewhat worn 
molar tooth, identified by Dr. C. L. Gazin, of the U. 8. 
National Museum, as resembling that of Homogalaz, a 
tapirlike Eocene creature. Lithologically, the variegated 
sequence here assigned to the Wasatch formation, strik- 
ingly resembles the Wasatch in the Bighorn and Powder 


ate. 





ie 





River Basins, Wyoming, where Eohippus, Coryphodo 
Diacodexis, and many other Eocene mammals haye }, 
found. 

The conglomerate in the upper part of the Wasatch 
formation in the Bearpaws represents boulder-channg 
deposits by streams of high gradient and is COMPosed 
largely of quartzite like that of the Belt series (pre. 
Cambrian) in the Rocky Mountains. Other rocks present 
are limestone (Paleozoic), extrusive or intrusiye por. 
phyry, serpentine, and diorite-gabbro. None of th 
boulders is of local Bearpaw Mountain origin. May, 
of the boulders display pressure scars and accompanying 
fractures recemented by matrix sand, indicating effe, 
of adjustment stresses attending or immediately fo)joy. 
ing deposition of the boulders. Subsequent jointing of 
the indurated boulder bed produced secondary fractures 
in many of the boulders. Similarly bruised and fra. 
tured pebbles and boulders in conglomerate in Arizon 
were described by Campbell (2). 


ny 
el 


Uncomformably overlying the Wasatch formation jy 
the southern Bearpaws are volcanic deposits of differen; 
compositions and ages. The oldest of these, principally 
latite, contains in the basal part tuffaceous beds that are 
plant-bearing. Remains of the following plants were 
identified: Lquisetum sp., Platanus sp., Aralia sp., Chae. 
toptelea sp., Laurus sp., Hydrangea sp., and Persea sp, 
Some of the leaves are represented by only one fragment 
and consequently the species cannot be determined def. 
nitely at this writing. The general aspect of the assem. 
blage, however, is that of other early or middle Eocene 
floras, in particular those of Yellowstone National Park 
and the Wind River Basin of Wyoming, but better col- 
lections may conceivably indicate a somewhat younger 
age. 

The Eocene voleanic beds are of local Bearpaw Moun- 
tain origin. Their eruption was preceded by intrusions 
of monzonitie intrusive rocks and followed by a great 
variety of intrusive and extrusive igneous rocks, prin- 
cipally of alkalic affinity and presumably also of Eocene 
age. 

It is evident that regional sedimentation in north 
central Montana continued into Eocene time, when it 
was interrupted locally by uplift and igneous activity. 
The Paleocene and Eocene formations, preserved in a few 
down-faulted blocks in the Bearpaw Mountains, were 
probably at one time continuous with formations of simi- 
lar age now exposed in distant parts of Montana, Wyo. 
ming, and the Dakotas, the intervening portions having 
been removed by erosion. Thus, in the plains area of 
north central Montana, vertical fault displacements of 
about 2,000 ft preserved early Tertiary strata in down: 
thrown blocks, and erosion in uplifted structures removed 
a stratigraphic section exceeding 5,000 ft in thickness. 

In summary, the evidence here submitted establishes 
the existence in the Bearpaw Mountain region of coal: 
bearing strata of the Fort Union formation (Paleocene) ; 
of variegated and conglomeratic strata of the Wasatch 
formation (early Focene) ; and of voleanic rocks of prob 
able middle Eocene age. The first settles an old contro 
versy; the second reveals strata not hitherto reported 
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and dated ; and the third restricts the probable date of 
the beginning of voleanie activity in the region. 
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Sex Differences in Blood 
Pressure of Dogs 


Edward J. Van Liere, J. Clifford Stickney, 
and David F. Marsh 


Departments of Physiology and Pharmacology, 
School of Medicine, West Virginia University 


There have been numerous reports in the literature 
dealing with blood pressure values in presumably normal 
men and women. Recently Boynton and Todd (1) re- 
ported blood pressure determinations on 75,258 students 
at the University of Minnesota—truly a formidable num- 
ber. There were 43,800 men and 31,458 women in the 
various age groups studied. The mean systolic blood 
pressure for men and women of all ages was 122 and 111 
mm of Hg respectively; the diastolic was 74.5 and 69.7 
mm of Hg respectively. In every age group, save that 
over 40, the mean systolic pressure in men significantly 
exceeded that in women. Other workers have reported 
similar differences in blood pressure between the sexes, 
although a minority of authors believes that there is no 
significant difference. 

It was thought worth while, from the standpoint of com- 
patative physiology, to study the problem in the dog, to 
see if significant differences in blood pressure exist there 
between the sexes. It was deemed impracticable to deter- 
mine the blood pressure in dogs by the indirect method, 
that is, by use of the inflated cuff. Therefore, 147 anes- 
thetized dogs were used. Sodium barbital was the anes- 
thetic chosen and was given either intravenously or intra- 
peritoneally (300 mg/Kg). In the latter instance it was 
given 60 to 90 min prior to the blood pressure deter- 
minations. Under surgical anesthesia, a cannula was in- 
serted into the carotid artery and the blood pressure 
recorded by means of a mercury manometer. After the 
normal blood pressure readings had been ascertained, these 
animals were used for other experimental purposes, be- 
fore recovering from the surgical anesthesia. 

Table 1 shows the results obtained. The male dogs 
had, on the average, a blood pressure of 9 mm Hg higher 
than that of the females. This difference is also reflected 
in the median values: 132 mm Hg for the males; and 
124-125 for the females. 


Tatum and Parsons (3) in 1922 called attention to the 
desirability of using barbital as an anesthetic agent for 


dogs, since it had the significant property of preserving an 


approximately normal blood pressure. As far as known, 


TABLE 1 


SEX DIFFERENCES IN BLOOD PRESSURE IN DOGS 








aaene Male Female 
pressure Number of Number of . . 
average average 
range males females ms of He mm of He 
mm of Hg 
60-79 0 1 itis 60 
80-99 3 6 91 92 
100-119 12 24 111 110 
120-139 28 24 129 128 
140-159 14 23 150 147 
160-179 9 2 165 166 
180-199 1 0 190 eae 
60-199 67 80 134 125* 
Standard Deviation : 21.5 20.7 


* The difference (9 mm of Hg) between blood pressure for 
male and female dogs has a t value (according to Fisher) of 
2.5803: for this value p is 0.011. The standard error of 
this difference is 3.50. 





furthermore, the barbiturates have the same effect on male 
as on female dogs, in contradistinction to the action of 
some of them on male and female rats. Our results are not 
entirely comparable to those of Hamilton (2), who found 
no significant differences in blood pressure values be- 
tween the sexes in street dogs. His method differed from 
ours, in that he used light doses of morphine sulfate and 
in that our experiments were performed on unselected 
dogs. It was impossible for us to control the age factor, 
except for the fact that only adult dogs were used. 

It is to be concluded from our data that in adult barbi- 
talized dogs, males have a significantly (p= 0.011) higher 
mean systemic blood pressure than females by 9 mm Hg. 
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A Metabolism Cage for Small Animals 


B. K. Harned, Raymond W. Cunningham, and 
Edna R. Gill 


Lederle Laboratories, Pearl River, New York 


The cage designed by Henriques and Hansen (3) for 
the quantitative collection of urine and described by 
them in 1904 has undergone numerous modifications. 
Some of these have simplified the form and increased 
the ruggedness (1, 2) while others have overcome specific 
problems in quantitative collection (4). The modifica- 
tion described below falls into the last category and was 
designed to isolate the feces so that subsequent specimens 
of urine could not contact them. The value of this adap- 
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tation is obvious when one wishes to analyze the urine 
for a compound which may be present also in the feces. 











Fig. 1 


The essential features of the new separating unit are 
A 3-in funnel (C) placed in- 
side of a 103-in ribbed funnel (A) 
which either roll down the sides of (A) or hit the conical 
shield (B) and are deflected first to (A) and then to 
(C). 

approximately 1/32 in. 


shown in Figs. 1 and 2. 
collects the feces 


The rim of the smaller funnel should be thin, 
A glass plug (D) prevents 
feces from entering the neck of funnel (C). Funnel 
(A) is a ribbed Mooney air vent model, preferred be- 
Shield (B), detailed in Fig. 2, 


cause of its small neck. 


5 ie" 


FIG. 


completely covers funnel (C) and deflects all urine to 
the surface of (A) where it runs between the funnels 
into a collecting graduate. This shield is a right circular 
cone with a slant height of 3% in and a diameter of 
54 in at the base. It is supported by three rods 3/32 
in in diameter and bent at such an angle that the 
terminal ~ in rests snugly on the sides of funnel (A). 
That portion of the rod which contacts the funnel is 
covered with rubber to prevent slipping. The cone is 
made of copper coated with tin and covered with a thin 
uniform layer of paraffin. 


—_ 


This assembly (Fig. 1) is supported by 4 6.jy ittn 
ring anchored to a large ring stand. The aninal jg eon. 
fined in a cylindrical cage 8} in in diameter ang 9 in 
high, made from 4-in wire mesh. This cage j anchored 
to the same stand by an L-shaped iron rod which up. 
ports it in funnel (A) so that its bottom is 3 jy below 
the rim of the funnel and 3 in above the vertex ,; 
cone (B). , 

Twenty of these units have been in use for more tha, 
two years and satisfactorily accomplish the purpose {,, 
which they were designed. 
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Penicillin in Relation to Acid Production ip 
Milk by Starter Cultures Used in 
Cheddar Cheesemaking? 


H. Katznelson and E. G. Hood 
Division of Bacteriology and Dairy Research, 
Department of Agriculture, Ottawa, Canada 


The extensive use of penicillin in control of bovine 
mastitis has resulted in warnings to cheese factory milk 
producers (1) that sufficient penicillin may be carried 
over into the milk to interfere with normal development 
of acid by starter culture organisms when added to this 
milk in manufacturing Cheddar cheese. Slowness of acid 
production in the vat extends the time of manufacturing 
appreciably and results usually in low quality cheese. 

The problem was studied by inoculating mixed or singl 
strain starter cultures at the rate of 3% into pasteurized 
milk, dispensing 100-ml amounts into bottles, and adding 
a known amount of penicillin (ranging from 10,000 to 
0.05 units) to each bottle. The bottles were incubated in 
a water bath at 98° F; 9-ml aliquots were removed at 
hourly intervals foy titration with 0.1 N NaOH using 


- 


phenolphthalein as indicator. Complete inhibition 0! 
acid production was obtained with 100 units, and virtu 
ally complete stoppage with 50 units penicillin per 10 
ml milk. Partial inhibition was evident with 0.5-5.0 units 
in both the mixed and single strain starter series. 
Penicillinase2 when added at the rate of 0.02 mg per 
bottle completely canceled the effect of 5-10 units of 
penicillin and permitted appreciable acid production in 
the presence of 100 units of the antibiotic. The devel: 


1Contribution No. 275. 


2Kindly supplied by Miss E. Campbell, Laboratory of 
Hygiene, Department of National Health and Welfare, Ot 
tawa, Canada. 
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t of starter cultures composed of penicillin-resistant 
¢ lactic streptococci is another possible means of 
overcoming this difficulty. Cysteine did not do this even 
added at the rate of 1-10 mg per bottle. Pasteuri- 


opmen 
strains 0 


when is 
gation of milk containing varying amounts of penicillin 
failed to inactivate the antibiotic. 


Where occasional mastitis-infected animals are treated 
jenicillin this problem of inhibition of starter ac- 


with ] 
“ivity in the milk may not arise owing to dilution of 
the penicillin in the pooled milk supply. However, where 


extensive use of penicillin is being made, its inhibitory 
effect can be a source of considerable concern to the 
cheesemaker. Whitehead (2) suggests that milk obtained 
from cows during the 3-day penicillin treatment, and for 
one day thereafter, be used for purposes other than 
cheesemaking. The loss of this milk could be obviated 
most simply by addition of penicillinase. 


Reference 
1. WurreHeaD, E. F. New Zealand Dairy Exporter, 1948, 
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A Convenient and Rapid Method of 
Calibrating Warburg Manometers 


W. F. Loomis 


Department of Biology, 
Massachusetts Institute of Technology 


Although several methods have been described for the 
calibration of Warburg constant volume respirometers 
(1, 2, 6), it is generally agreed that calibration with 
mercury is the most reliable. Present descriptions (1, 
5, 7) advise filling the inverted manometers through the 
neck from above, which is often cumbersome in practice 
due to the trapping of air bubbles in the column of mer- 
cury. We have recently used a variation of this method 
in which mereury is allowed to flow up into the manom- 
eter from below, thus avoiding this difficulty. 

Using the method illustrated in Fig. 1, the time re- 
quired for calibrating a manometer is reduced to less 
than 5 min. The only experimental value needed for 
calibration is the total volume (V) of the cup-manometer 
system, which for convenience is measured in two sepa- 
rate weighings. A seratch is placed on the neck of 
the manometer about halfway between the ground glass 
joint and the glass prongs that hold the fastening 
springs. The volume below this seratch will be referred 
to as Ve or the volume of the cup; while that above will 
be referred to as Vy, the volume of the manometer. The 
sum of V, and Vy yields (V). Since the change in 
density-of mereury between 20° and 28° is not significant 
in the determination of Warburg constants to two deci- 
mal places, these volumes are obtained simply by divid- 
ing the weight of mereury by 13.54. 

Once (V) has been obtained, ky, and kgo, at 25° and 
at 37° may be read directly off the nomogram published 
by Dixon (8, 4) for the determination of Warburg 
manometer constants. For this, a hair line is stretched 





from the extreme left hand (V) seale across to the ex- 
treme right hand (v,) scale, where vy stands for the 
arbitrarily agreed on volume of fluid in the manometer 
cup. 

For the convenience of workers unfamiliar with ma- 
nometer calibration, the present method will be deseribed 








Fia. 1. 


in detail. All weighings are made on a crude pan bal- 
ance to the nearest tenth of a gram. 
To obtain Vez: 

1. Weigh the empty cup, stopper in place. Full the 
cup completely with clean mercury, adjusting the level 
with a medicine dropper until the column of mereury just 
reaches the scratch mark when the cup is ground onto 
the manometer. Reweigh, and divide the net weight by 
13.54 to obtain V¢. 

To obtain Vy: 

1. Attach a funnel to a ring stand as illustrated, and 
wire onto it a 3-ft piece of rubber tubing selected to fit 
snugly on the end of a manometer. Place a clamp on 
the end of the tubing and fill with about 100 ml of clean 
mercury. 

2. Hold the inverted manometer above the level of the 
mereury reservoir and attach its lower end to the tubing. 
Remove the clamp and, slowly lowering the manometer, 
allow the mercury to flow evenly up into both the manom- 
eter limbs. 

3. Leaving the mercury in free communication with 
the mercury in the reservoir, adjust the level of the mer- 
cury simultaneously in the two limbs until it just reaches 
the scratch mark on one side and the desired null point 
(180 mm for example) on the other. It is convenient to 
mark these two points with a thin red crayon for rapid 
identification. 

The above adjustment is best done freehand with the 
elbows firmly planted on the table. The funnel should 
be adjusted to a convenient height depending on the op- 
erator. When the mercury columns are properly ad- 
justed by combining the movements a) tipping the ma- 
nometer, and b) raising and lowering it relative to the 
mereury in the funnel, the stopcock should be closed one- 
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eighth (not one-fourth) of a turn with the marking dot 
down. 

4. Raise the whole manometer, keeping it slightly 
tilted, and turn the stopcock another eighth of a turn 
thus allowing air to enter the end of the stopcock and 
the excess mercury to flow back towards the reservoir. 
Detach the tubing from the manometer after replacing 
the clamp. 

5. Allow the mercury to flow into a tared vessel and 
divide the net weight by 13.54 to obtain Vy. Disregard 
the small amount of mercury in the channel of the stop- 
cock as this is below the level of significance. A perma- 
nent record of the Vy values should be made for future 
reference. 

The above maneuver requires perhaps 15 min of prac- 
tice before repeatable results are obtained, but once 
mastered permits rapid calibrations in duplicate. 
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Effect of Radioactive Phosphorus (P%*) in 
the Culture Medium on Growth and 
Viability of Phomopsis citri and 

Diplodia natalensis 


Erston V. Miller and Jerome J. Wolken 


Department of Biological Sciences, 


University of Pittsburgh 


Some interesting results were obtained while studying 
the effects of radioactive phosphorus on the physiology of 
Phomopsis citri and Diplodia natalensis, the fungi com- 
monly causing stem-end decay in oranges. 

Potato dextrose agar was prepared in two lots that 
were identical in every respect, except that one lot con- 
tained 20 ml per 1 of a solution of radioactive phosphorus. 
The radioactivity of the solution introduced into the agar 
ranged from 0.156 to 0.245 we/ml, with a half-life of 
14.3 days. The control lot of agar was treated with an 
equal amount of 0.1% solution of NaH, PO,. Mycelial 
tufts of the fungi were transferred from pure cultures to 
the center of the agar in Petri plates, and the daily rate 
of growth of the cultures was determined by measuring 
increase in diameter. During four replications of the 
experiment the P32 showed a tendency to retard the 
growth of Diplodia natalensis, whereas the results with 
Phomopsis citri were not very consistent. 
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When transfers of the organisms were made fro», th 
Petri plates to orange fruits, the fungi that haq been 
grown on radioactive media were slower in producing 
decay than were the control lots. Californis Oranges 
were selected for inoculation to avoid the Possibility of 
natural infection in the fruits, since the two fungi under 
consideration are rarely found in oranges produced under 
irrigation. A total of 400 fruits were employed, 200 ¢ 
each variety. There were four lots of 50 fruits in each 





TABLE 1 


STEM-END DECAY IN CALIFORNIA ORANGES INOCULATED Wits 
FUNGI GROWN ON RADIOACTIVE AND CONTROL Mepra 





Percent showing decay 
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Phomopsis citri Diplodia natalensis 
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experiment. Inoculations were made by removing the 
stem-buttons, cutting a slit in the exposed stem with a 
sterile scalpel, and then forcing some of the agar and 
mycelia into the slit. Navel oranges were inoculated with 
mycelia from cultures in which the P32 had shown definite 
inhibitory effects on the rate of growth of the two fungi. 
In the experiments in which Valencia oranges were used, 
the inoculum was taken from cultures in which no signifi- 
cant retardation of either fungus had been produced by 
the P32, Tests were made with navel oranges in April 
and with Valencia oranges in November, so that each 
variety was inoculated near the end of its commercial 
season, when one would not expect much resistance on the 
part of the fruits to pathogens. 

It will be noted in Table 1 that in all instances there 
was more decay in the oranges when inoculated with fungi 
from control media than when the inoculating organisms 
had been grown on radioactive media. The effect was 
not so pronounced with Valencia oranges as with the 
Washington navel variety. With the navels, the control 
fungi caused at least twice as much decay as did the 
fungi that had been cultured on radieactive media. How- 
ever, the results in all instances were highly significant. 

The ability of the fungi to cause decay was reduced by 
exposure to.P32, irrespective of whether or not growth of 
the organisms on culture media had been previously re- 
tarded. Furthermore, the radioactivity of the solutions 
employed was not great. The original solutions, with an 
activity of 0.156 to 0.245 we/ml, were diluted 50 times 
in making up the culture media. At the time that the 
Petri plates were poured and inoculated, 1 ml of the 
agar emitted 10,000 to 11,000 counts per min. Inocula- 
tions were made into oranges a week or ten days later, 
and the amount of inoculum employed weighed approxi- 
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mately 20 mg. No radioactivity could be detected in the 
‘noculum at the time that the oranges were inoculated. 
the delayed action of the fungi in infecting the fruits 
therefore appeared to be the result of previous exposure 
to P32 rather than to any actual radioactivity conveyed 
to the fruits in the inoculum. The very low activity of 
the original solutions suggests the possibility that greater 
dosages might be employed without too great an increase 
in health hazards. 

It would be interesting to observe the effects of radio- 
active phosphorus on the subsequent decay of oranges, 
‘f the phosphorus were applied in the grove either as a 
spray Or as a fertilizer. Although fungicidal sprays are 
employed in the groves, in commercial practice the most 
concerted efforts to control decay are made in the pack- 
ing houses. However, control of stem-end decay of cit- 
rus fruits is made much more difficult because the two 
causal organisms become established in the stem tissues, 
and few fungicides will penetrate these tissues without 
injuring the fruits. 


Progesterone in Blood Plasma of Cocks 
and Nonovulating Hens? 


Richard M. Fraps 
Bureau of Animal Industry, USDA, Beltsville, Maryland 


Charles W. Hooker? and Thomas R. Forbes 
Department of Anatomy, Yale University 


Tests utilizing the method of Hooker and Forbes (4) 
have indicated the occurrence of progesterone in blood 
plasma of the regularly ovulating hens at least during 
certain phases of the ovulatory cycle (3). In extending 
these original observations, we thought it desirable to 
test raw plasma samples from males, and also from re- 
productively quiescent hens, as controls against possibly 
untoward reactions of the mouse endometrium to pre- 
sumably progesterone-free plasma of avian origin. Pre- 
liminary tests unexpectedly yielded positive, and alto- 
gether typical, progesterone reactions. Additional assays 
confirmed these findings—the first direct evidence, so far 
as we are aware, of progesterone in the blood stream of 
normal males of any species. 

The sex, breed, and age of the seven fowl furnishing 
plasma samples are recorded in Table 1, together with 
assay findings. Undiluted plasma (0.33 ng/ml) from the 
New Hampshire male did not give a positive reaction, 
possibly because of uterine distension or loss of material 
from the ligated segment. The questionable result from 
one of the females at the 1.0 pg/ml level may be ac- 
counted for similarly. All other findings are consistent 
among themselves; plasma from the two capons was com- 


‘This investigation was aided by grants from the Com- 
mittee for Research in Problems of Sex, National Research 
Council, and from the James Hudson Brown Memorial Fund 
of the Yale University School of Medicine. 


*Present address: Department of Anatomy, Emory Uni- 
versity School of Medicine, Emory University, Georgia. 









pletely negative at all levels tested. 

The maximal levels of progesterone recorded in Table 
1 are relatively high, ca. 3 pg/ml plasma, or about half 
the concentration most frequently encountered by Forbes 
and Hooker (2) and Hooker and Forbes (5) in mammals 


TABLE 1 


RESULTS OF ASSAYS FOR PROGESTERONE IN PLASMA FROM 
MALE, NONLAYING FEMALE, AND CASTRATED FOWL 





Source of plasma Progesterone, ug/ml* 








Sex Breed7j Age 0.33 1.0 3.0 5.0 
Male W.L. 15 months - ~ n.t. n.t. 

= W.L. 16 “~ + - ~ _ 

” N.H. 18 * — - + ~ 
Female W.L. 16 . - n.t. n.t. 

” W.L. 16 = + . + 
Capont N.H. 7 - = = 

= N.H. ca. 4 years ~_ _ - it 





presence and absence re- 
n.t. 


* Plus and minus signs indicate 
spectively of progesterone at indicated assay levels; 
no test at this level. 

+ Breeds: W.L., White Leghorn ; N.H., New Hampshire. 

t Castrated at 6 weeks of age. We are indebted to the 
Poultry Department, University of Maryland, for placing 
these capons at our disposal. 


with active corpora lutea. The surmise that progesterone 
at these concentrations exercises some specific, if pres- 
ently unknown, function seems reasonable. 

We cannot exclude the possibility that the substance 
in avian blood eliciting in the mammal the same reaction 
as progesterone may in fact not be progesterone. How- 
ever, two of us (6) have recently completed tests of 
some 25, substances believed most likely to duplicate the 
action of progesterone; none of them did so in our tests. 
It is of especial relevance that testosterone and desoxy- 
corticosterone acetate did not reproduce the effects of 
progesterone by the mouse assay (4). 

Progesterone has been isolated from the adrenal glands 
of oxen (1), and pregnanediol concentrations in the urine 
of bulls are reported to exceed those normally found in 
the urine of pregnant cows, mares, or women (7). These 
and numerous other observations of an indirect nature 
have suggested that progesterone is not necessarily lim- 
ited in occurrence to the female. The actual finding of 
progesterone in the blood stream of male fowl substanti- 
ates these views. 

More extended investigations of avian and mammalian 
plasma from males, nonpregnant females, and castrates 
are currently in progress. 
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Comments and 
Communications 


Concerning a Dog’s Word Comprehension 


It is difficult to be sure of the extent that animals are 
able to generalize the meaning of those words to which 
they do definitely react. Data in this connection are as 
apt to come from spontaneous occurrences as from out- 
right experiment. 

To us the word table means something with a top, any 
kind of top, with four legs most frequently, any kind of 
legs, that is any size, any shape, and is used for a vari- 
ety of purposes. Can a dog know table in that sense? 
Is a table anything but a special object with which the 
dog has special associations? 

A woman who owns a large male English setter named 
Topper had given him a bone periodically. This always 
had occurred in the kitchen. Accompanying the act she 
always had said ‘‘Table, Topper,’’ whereupon Topper 
had promptly carried the bone under the kitchen table. 
The woman, of course, had merely wanted to keep the 
rest of her kitchen floor clean. The table is a good-sized 
kitchen table. 

Now one day there was a party in the living room. 
Topper saw them and went 
The woman immediately said: ‘‘ Table 


There were candy wrappers. 
to work on them. 
Topper.’’ She meant that he should take the papers 
into the kitchen under the table and chew them there. 
Instead, the dog seemed confused a moment, looked 
around, then deliberately walked to a small decorative 
coffee table, squeezed himself under it with difficulty, 
head far out in front, rump far out behind, and there 
confidently chewed. Plainly table in that dog’s mind 
stood for something general, with at least two quite dif- 
ferent examples. I invited the woman and her dog to 
my laboratory. I gave him a bone. At the woman’s 
command he instantly went under a laboratory table. 
We tested him with all kinds of tables. The dog always 
went under the nearest table, never under the nearest 
chair or into a corner or a niche. Some weeks later the 
woman called me. She and the dog had been out in the 
large field back of their house, and the dog had dug up 
a buried bone. Almost idly, the woman had said: 
‘*Table, Topper.’’ She had thought there was no table 
but she was wrong. At the end of the field, definitely 
out of sight, was an old picnic table that had been left 
there the previous summer. Topper knew about that 
table, and there he patiently carried the bone and 
munched. 

To me it appears that the ‘‘Table, Topper’’ has be- 
come a stimulus for an action that includes the under- 
standing of table as a fairly extended concept. In the 
last situation the dog has even laboriously searched out 
a table that he remembers and that the woman has for- 
gotten. That is, this dog seems to understand the word 








itd 


with something approaching the spread of implication, 
that it has for us. 






GUSTAV Eoxgrp, 
Department of Physiology, 
University of Cincinnati 





Interference with the Ultramicro Ascorbic Acid 
Method of Lowry, Lopez and Bessey 






The ultramicro method of Lowry, et al. (J. biol, Chem, 
1945, 160, 609) for the determination of ascorbic g¢ig 
was used without special difficulty for nearly a yea 
Interference was subsequently encountered and sinee it 
may have been observed in other laboratories using this 
method, our experience with it and the means of avoiding 
it are herewith described. Interference was first eneoyp. 
tered when an orange-red precipitate formed immediately 
after the addition of the dinitro-phenyl hydrazine reagent, 
This became progressively worse and occurred with blank. 
The precipitate dis. 
solved only slightly upon addition of sulfurie acid and 
could centrifugation. 
When it was possible to obtain a reading with the 
spectrophotometer on the reaction mixture, the values 
were high. 

In an intensive effort to determine the cause of this 
precipitate, each of the reagents, including the distilled 
water, was systematically tested; the deep freeze storage 
unit was inspected for leaks of refrigerant; and other 
possible causative factors were sought. Finally, the cut- 
off ends of rubber sleeve stoppers, recommended by 


standard, and sample tubes alike. 


not be completely removed by 


Lowry, et al. for sealing the micro tubes, were tested by 
extraction with 5% trichloroacetic acid, the protein pre. 
cipitant used in the method. When this extract was 
added to the dinitro-phenyl hydrazine reagent, the char- 
acteristic precipitate formed immediately and consisted 
of the same needle-like crystals previously observed in 
the complete method. 

A possible explanation for the failure of this interfering 
precipitate to develop when the method was first em. 
ployed may be found in the fact that the rubber stoppers 
arrived with a protective coating. It was not entirely 
removed by the simple soap and water washing procedure. 
Perhaps the coating later wore off sufficiently to permit 
the liberation of some compound capable of reacting with 
the trichloroacetic acid and the dinitro-phenyl hydrazine 
reagent to produce the precipitate observed. Soaking the 
stoppers overnight in a 1N solution of sodium hydroxide 
in 80% aleohol, followed by thorough rinsing with dis- 
tilled water, merely hastened the development of the 
precipitate. 

The method is now successfully carried out by sealing 
each micro tube with a tiny oxygen-gas flame which closes 
it quickly without heating the tube contents or harming 
the ascorbic acid. Doubtless other satisfactory means of 
sealing these tubes can be found, but they should be 
tested first for possible interference with the reaction. 

The chemical composition and properties of the pre- 
cipitate are under investigation by one of us (R.R.S.) 
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Chen, MM erating Liquids by Agitating on a 
han Mechanical Shaker » 
@ Year, 
ince jt Kluyver and Perquin’s Schiittelkulturmethode (Bio- 
ng this Machem. Z., 1933, 266, 68) has become a popular method of 
VOiding studying the physiology of molds. This method involves 













continuous agitation of submerged cultures on shaking 
machines and assures a more uniform supply of nu- 
trients and oxygen to all cells as well as a more uniform 
removal of gaseous waste products than does the surface 
culture method. During studies on the metabolism of 
Penicillium chrysogenum, generously supported by the 
Bristol Laboratories, it became desirable to determine 
how much greater the potential supply of oxygen is in 
shaken media than in media kept stationary. Since cer- 
tain media foam quite vigorously when shaken, the 


TLEOUN- 
diately 
agent, 
blank. 
te dis. 
d and 
ration. 
h the 
Values 


F thic Magquestion of how seriously such foams interfere with the 
tilled diffusion of oxygen also needed consideration. 

orage Experiments to measure the rate at which oxygen dif- 
other fuses into media would be most significant from a physi- 
Leut. Se logical point of view when performed with media that 
.. contain respiring cells, Unfortunately such experiments 
d ‘“ are also the most laborious to set up. For example, one 
pre. could suspend varying amounts of cells in shake-flasks 
ies and observe the rate at which they take up oxygen. A 
“a fgraph of ‘‘volume of oxygen absorbed per unit time’’ 
sted plotted against ‘‘amount of cells’’ would indicate a 


1 in direet proportion between the two until a further in- 
crease in cells no longer gave an increase in respiration. 
This would mean, provided that the supply of oxidizable 


' 
= substrate is adequate, that the rate of respiration has 
eit become so high that it is limited by the rate of oxygen 
_ diffusion into the medium. The rate of oxygen uptake 
a corresponding to the horizontal portion of the eurve 
sit would then be a measure of the rate at which oxygen 
th Wp utuses into the medium. (Cf. Umbreit, Burris, and 
Stauffer. Manometric techniques. Minneapolis: Burg- 
me BE ess, 1945, p. 9.) 
: One could, of course, determine the rate of diffusion 
r more simply in the absence of respiring cells. These 
d determinations unfortunately are subject to the criticism 
that any conclusions which they may suggest are not 
| necessarily applicable to living systems. However, since 
1g at least preliminary information can be obtained in this 
manner, such determinations were made as follows: 150 
8 ml of freshly boiled and rapidly cooled distilled water, 
if sometimes containing added substances, were placed in 
? 500-m] Erlenmeyer flasks, which were then plugged with 


cotton, and agitated at 28° C on a reciprocating shaker, 
having a 4-in stroke and shaking at a rate of 85 strokes 
per min. 


At zero time and at intervals thereafter, the 








amount of oxygen dissolved was determined by the 
Winkler method (American Public Health Association, 
Standard methods for the examination of water and 
sewage, New York, 1946). All determinations were 
made at least in duplicate. 

Fig. 1 gives some typical absorption curves. Oxygen 
dissolved in agitated liquids very rapidly, nearly satu- 
rating the liquid within a few minutes. Diffusion into 
still water proceeded slowly, as expected. In all cases 
the rate of absorption was most rapid at the beginning 
of the experiment, and slowed down as saturation was 
being reached. Assuming the ideal case in which oxygen 
is used by the organisms as fast at it is furnished, one 
can estimate the potential oxygen supply from these 
high initial rates. For example, under our conditions 
oxygen diffused into shaken distilled water during the 
first 30 sec at a rate of about 30 ml of oxygen per hr 
per 150 ml of distilled water, which would theoretically 
support the growth of 1 g (dry weight) of cells having 


Effect of Shaking on the 
Diffusion of Oxygen 
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Fic. 1. The rate at which oxygen diffused during the 
first 30 sec, in ppm per hr per 150 ml of liquid was: 300 
for shaken distilled water; 50 for stationary distilled water ; 
230 for shaken distilled water containing 0.05 ml penicillin 
defoamer; and 320 for distilled water containing 0.5% 


glucose, 


a Qo. of about 30. This estimate is made with reserva- 
tions, since the presence of high concentrations of nu- 
trients and of cells will reduce the solubility of oxygen. 

Not only did oxygen diffuse six times more rapidly 
into agitated water than into quiet water, but the total 
amount of oxygen present after 3 hr was 70% greater 
in the shaken than in the undisturbed water. Further- 
more, it also seems likely that until the still water be- 
comes completely saturated with oxygen there is an 
uneven distribution of oxygen; however, no determina- 
tions were made to test the validity of this assumption. 
The addition of 0.05 ml of Swift’s ‘‘penicillin de- 
foamer,’’ an antifoam agent used in the manufacture of 
penicillin, did not appear to have a significant effect on 
the diffusion of oxygen; neither did the addition of 
0.5% glucose. 

It was at first difficult to find an artificial system that 
might be comparable to a medium covered by a foam, 
beeause the various foams tested in preliminary ex- 
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periments (such as beaten egg white, foams produced 
from solutions of corn steep liquor, Rinso, and Tide) 
either interfered with the Winkler method or were un- 
stable. However, when nitrogen was bubbled from a 
Pyrex gas dispersion tube with fritted cylinder through 
a 2.5% solution of gum arabic, a thick foam developed 
which completely covered the solution and in spite of 
agitation stayed intact for about an hour. Fig. 2 shows 


Effect of a Gum-Nitrogen Foam 
on the Diffusion of Oxygen 
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Fic. 2. The rate at which oxygen diffused during the 


first 30 sec, in ppm per hr per 150 ml of liquid was: 140 


for the gum arabic solution ; 150 for the gum arabic solution 
containing 0.05 ml of penicillin defoamer; 80 for the gum 
arabic solution that contained 0.05 ml of defoamer and 
through which nitrogen was bubbled; 0 for the gum arabic 
solution covered with a gum arabic-nitrogen foam. 


that, as long as this foam persisted, the diffusion of 
oxygen was almost completely prevented. The possibil- 
ity that the flushing with nitrogen removed enough 
oxygen from the overlying atmosphere to decrease the 
rate of diffusion was examined by repeating the ex- 
periment in the presence of 0.05 ml ‘‘penicillin de- 
foamer.’’ This antifoam agent prevented the foam, and 
diffusion proceeded at a fairly rapid rate. Flushing 
with nitrogen apparently did decrease the rate of dif- 
fusion somewhat, as can be seen from the absorption 
curve for the solution of gum arabic that contained the 
antifoam agent but through which no nitrogen was 
bubbled. The fact that oxygen diffused more slowly 
into the gum solution than into distilled water can 
probably be explained by an increase in the viscosity of 
the solution. Gum arabic did not interfere significantly 
with the Winkler titration. When gum concentration was 
increased in intervals of 0.5% from 0% to 3%, the dif- 
fusion rate decreased markedly while the titration blanks 
at zero time were about the same for all levels. 

These results do not necessarily imply that the foam- 
ing that occurs during actual shake-flask fermentations 
interferes as seriously with aeration as did the gum 
arabie-nitrogen foam in our experiments. They do, how- 
ever, draw attention to the need for further studies on 
the aeration of microbial cultures. 


Department of Biological Sciences, 
Purdue University 


OPAL B. STARKS AND H. KOFFLER 
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Only Qualified Praise of Chisholm’s 
“Social Responsibility” 


George Brock Chisholm’s article (Science, J; anuary 14 
p. 27) received the unqualified approval of Rolliy G. 
Myers in your March 11th Comments and Communications 
section (p. 264), and it appears justified to express ; in 
these pages some criticism on a basic point of Dr, Chis. 
holm’s philosophy since it is hoped that almost ey erybody 
in this country, at least, will agree with Dr. Chisholm’, 
aims and efforts in general. 

The point in question is Dr. Chisholm’s concept of 
‘original sin.’’ Dr. Chisholm says ‘‘ The uncomfortable 
fact is that very few people indeed can love themselves 
in a healthy natural way which tolerantly accepts qj 
their own human urges as normal and inevitable aspects 
of the healthily functioning man or woman. Most oj 
us, by being civilized too early or too forcibly, have bee, 
driven to believe that our natural human urges are ‘bad,’ 
‘not nice,’ ‘wicked,’ ‘sinful,’ or whatever the local equir. 
alent may be. . . . Unfortunately, the concept of ‘sin’ 
is, under one name or another, very firmly entrenched 
throughout much of the world.’’ 

It would seem that Dr. Chisholm is unfamiliar with 
the history of the Christian concept of ‘‘original sin” 
and particularly with the attitudes of such outstanding 
contemporary theologians as Reinhold Niebuhr and Pau! 
Tillich. Suffice it to quote from R. Niebuhr’s Beyond 
tragedy, essays on the Christian interpretation of histor, 
in condensation as follows: ‘‘Sin is not so much a eon. 
sequence of natural impulses which in animal life do not 
lead to sin as of the freedom of reason by which man 
is able to throw nature out of joint and to make fateful 
decisions in human history. ... Sin lies at the juncture 
of spirit and nature. . .. The most basic need of the 
human spirit is the need for security. . . . The primary 
insecurity of human life arises from its finiteness and 
weakness. .. . When man looks at himself he finds him- 
self to be only one of many creatures in creation. But 
when he looks at the world he finds his own mind the 
focusing center of the whole. When man acts he con- 
fuses these two visions of himself. He knows that he 
ought to act as to assume only his rightful place in the 
harmony of the whole. But his actual action is always 
informed by the ambition to make himself the centre 
of the whole. ... When thought gives place to action, 
self intrudes itself into every ideal. ... His sin is to turn 
creatureliness into infinity . . . when he centers his life 
about one particular impulse ... tempted by his peculiar 
situation of being a finite and physical creature and yet 
gifted to survey eternity.’’ 

It is exactly, then, the recognition of being sinful, the 
concept of the ever-present danger of deceiving himself, 
which ennobles man and which offers a hope of over 
coming the great difficulties of present international 
human relationships. 


University of California Medical School 
San Francisco 
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physiology: vegetative physiology. (Part I.) (Fiat 
Review of German Science, 1939-1946.) Berlin, Ger- 
many: U. 8. Army, Economies Division, Research Con- 
trol Branch, APO 742, 1948. Pp. 224. 


This review was organized by the Field Information 
Agencies Technical (FIAT) of the military govern- 
ment for Germany under the editorship of F. H. Rein. 
It covers, year by year, German literature on vegetative 
physiology and other literature on the subject with which 
the Germans were in contact for the years 1939 through 
1946. The contents are ‘‘Further Developments of 
Physiological Methods,’’ by H. Briinner, ‘‘ Physiology 
of the Gaseous Components of the Blood,’’ by E. Opitz, 
“Physiology of Blood Coagulation,’’ by E. Wohlisch, 
“The Peripheral Cireulation,’’ by M. Schneider, ‘‘ Phys- 
iology of the Heart,’’ by K. Kramer, and ‘‘Electro- 
eardiography,’’ by E. Schitz. All of the authors have 
covered their subjects well. 

It is not easy to summarize a review which refers to 
half a dozen papers on nearly every page. The section 
on methods deals particularly with electrical methods, 
including electrical manometers and technics for gas 
analysis. Among these is an ‘‘oxygen sound,’’ by which 
a lamp and photocell can be introduced into the heart 
in animals to measure oxygen content of mixed venous 
blood in situ. The second deals with arteriovenous oxy- 
gen differences in different organs; that of pure muscle 
blood is high during rest (30 to 70%) and very high in 
maximal work (over 90%). References are made to the 
German Himalayan expedition reports. The section on 
blood coagulation should be valuable to those working 
in this complex field. The fourth section gives attention 
to Rein’s work on the subordination of chemical and 
nervous vasoconstrictor mechanisms to local effects dur- 
ing activity. The fifth section discusses the control of 
the intact heart as compared with the isolated heart, 
and Rein’s theory of interrelations between liver and 
heart metabolism. ‘‘Electrocardiography’’ is not ame- 
nable to analysis. 

The review refers to many other papers of importance 
which could not possibly be listed here. 

H. C. BAzetTT 
University of Pennsylvania 


Biochemical evolution. Marcel Florkin. (Edited, trans- 
lated and augmented by Sergius Morgulis.) New 
York: Academie Press, 1949. Pp. vi+157. (lIllus- 
trated.) $4.00. 


This short monograph fails to achieve the author’s 
Purpose as stated in his foreword. In the translator’s 
preface it is suggested that ‘‘Some may object that the 
title is overambitious . . . and beyond the true measure 
of the book’s scope.’’ The reviewer does object and not 
only beeause, as suggested by the translator, ‘‘it deals 
With only half of the biological world.’’ A major part 


Book Reviews 





of the book is devoted to a secondary purpose, i.e., to 
showing that a biochemical classification of animals does 


not differ from the taxonomy of morphologists. That a 
static classification of the animal kingdom, either bio- 
chemical or morphological, supports the common concep- 
tion of evolution as a dynamic and continuing aspect of 
life is at least a debatable point. Approximately one- 
fourth of the text describes examples of so-called bio- 
chemical adaptations. The pitfalls encountered in con- 
sidering adaptions as a factor in the evolutionary process 
are too well known to be emphasized. In the extreme 
analysis life itself could be cited as an adaption. The 
contribution of modern genetics to our understanding of 
evolution is barely mentioned. 

The volume is well bound and the typography is ex- 
cellent. The style of presentation is dull and uninspir- 
ing; perhaps it suffers in translation. Both biologists 
and biochemists will encounter a peculiar difficulty in 
reading the text: common, general taxonomic, and spe- 
cific names are intermingled; thus, rat, oyster, and Tene- 
brio molitor. The important and extensive studies of the 
biochemistry of lower forms of animal life by Florkin 
and co-workers are discussed briefly in relation to the 
author’s views on biochemical evolution. These studies 
could provide the material for a monograph apart from 
their relation to evolution. The reviewer suggests that 
this would have been of more interest as the present 
volume ¢ontains little about biochemical evolution that 
has not been expressed better by previous writers. 

C. R. TREADWELL 
School of Medicine, 
George Washington University 


Climatic accidents in landscape making: a sequel to “Land- 
scape as developed by the processes of normal erosion.” 
(2nd printing.) C. A. Cotton. New York: John Wiley, 
1948. Pp. xx+354. (Illustrated.) $7.00. 


This is the second printing of a book issued in 1942. 
It is in part a sequel to the author’s Landscape, which 
treats of land forms developed by common processes in 
humid climates. This volume deals with ‘‘interruptions’’ 
in ‘‘normal’’ geomorphic cycles. 

Section I discusses dry and dry-seasonal climatic land- 
scape types. It includes eolian erosion, arid erosion cycle, 
the cycle under semi-arid conditions, piedmont slopes and 
lateral planation, sheetflood erosion, the cycle of desert 
mountains, savana landscapes and inselbergs, and sand 
dunes. The reviewer does not consider these forms to be 
climatie accidents in a strict sense but rather results of 
specific climatic conditions, as ‘‘normal’’ as those re- 
sultant from humid climates. 

Section II is a treatment of the salient features of gla- 
ciated landscapes. It treats of glaciers (in a brief and 


somewhat elementary fashion), glacial erosion (rather 
briefly), the manifold land forms resulting from glacier 
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erosion (in considerable detail), the doctrine of glacial 
protection, and the constructional forms. In a long 
range geologic view these are climatic accidents, although 
scarcely more so than some other geomorphic phenomena 
which are not repeated with any great regularity. The 
discussion of erosional features produced by alpine gla- 
ciers is excellent and stimulating. 

The illustrations, both text diagrams and photographs, 
are notable in their clarity and pertinence. 

The author’s effort has been successful in assembling 
and interpreting a vast amount of geomorphic data in 
two climatic environments, and in its synthesis into a 
coherent and interesting picture of land forms in arid and 
glacial climates. This is a book that should be on the 
reading shelf of all geomorphologists, geographers, and 
others interested in these climatic factors. 

ARTHUR BEVAN 
Illinois Geological Survey 


Advances in protein chemistry. (Vol. IV.) M. L. Anson 
and John T. Edsall. (Eds.) New York: Academie 
Press, 1948. Pp. ix+575. (TIllustrated.) $8.50. 
The eight reviews and essays in this volume deal with 

an interesting variety of themes bearing on the proper- 

ties of proteins and amino acids. 

In ‘*Protein Gels,’’ John D. Ferry surveys develop- 
ments of the past few years, mainly on gelatin and 
fibrin gels, and provides a valuable discussion of the 
phenomenon of protein gelation. In ‘‘The Interactions 
of Proteins and Synthetic Detergents,’’ Frank W. Put- 
nam considers, in addition to the qualitative effects of 
surface active compounds on proteins and biological 
systems, evidence as to the mechanism of such inter- 
actions—binding via electrostatic forces, and the complex 





AMIs, EpwaArp 8S. Kinetics of chemical change in solu- 
tion. New York: Maemillan, 1949. Pp. ix+332. (II- 
lustrated.) $5.00. 

ARNOW, L. EARLE. Introduction to physiological and 
pathological chemistry. (3rd ed.) St. Louis: C. V. 
Mosby, 1949. Pp. 595. (Illustrated.) $4.00. 

BALDWIN, ERNEST. An introduction to comparative bio- 
chemistry. (3rd ed.) Cambridge, Engl.: Univ. Press; 
New York: Maemillan, 1948. Pp. xiii+164. (Tilus- 
trated.) $1.75. 

McCNEMAR, QUINN. Psychological statistics. New York: 
John Wiley; London: Chapman & Hall, 1949. Pp. 
vii+ 364. (Illustrated.) $4.50. 

Moore, RAYMOND CeEcIL. Introduction to historical ge- 
ology. New York-London: McGraw-Hill, 1949. Pp. 
ix+582. (Illustrated.) $5.00. 

ScHENK, Epwarp T., and McMAstTerRs, JoHn H. (Re- 
vised by KEEN, A. MyRA, and MULLER, SIEMON WIL- 
LIAM.) Procedure in taxonomy: including a reprint of 
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formation aided and stabilized by van der Waa's’ forces 
between nonpolar groups. ‘‘Proteins of Pathogenie 
Bacteria,’’ by A. M. Pappenheimer, Jr., presenis brieg 
but stimulating discussion of bacterial proteing (par. 
ticularly from group A hemolytic streptococci), ex). 
toxins and toxic enzymes, and methods for their ¢. 
traction. 

Alexander B. Gutman, in ‘‘The Plasma Proteins in 
Disease,’’ furnishes a much needed review of a highly 
complicated subject. The critical discussion of methods. 
results, and their interpretations will be appreciated }y 
the thoughtful reader. ‘‘ Preparative Electrophoresis 
and Ionophoresis,’’ by Harry Svensson, offers brie 
technical discussions of apparatus (compartment type 
and moving boundary) for the electrical fractionatioy 
of crystalloids and colloids. A. Neuberger, in ‘‘ Stereo. 
chemistry of Amino Acids,’’ gives well-organized dis. 
cussions of the configuration of the amino acids, rege. 
tions involving substitutions on the g-carbon atom. 
catalytic racemization, and the occurrence of D-amino 
acids and their derivatives in nature. ‘‘ X-Ray Studies 
of Amino Acids and Peptides,’’ by Robert B. Corey, 
presents the results of diffraction studies on the atomic 
positions in crystals of diketopiperazine, glycine, DL-ala- 
nine and f-glycylglycine, and inferences therefrom as 
to the structures of and intermolecular forces in crystal: 
line proteins. ‘‘Heme Proteins,’’ by Jeffries Wyman, 
Jr., is an extensive survey ‘‘designed to bring out the 
beautiful interdependence of structure and function in 
the heme proteins, and in particular the balance between 
the character of the heme, the character of the protein, 
and the nature of the heme-protein linkage, in determin- 
ing the properties of the molecule.’’ 

BARNETT COHEN 
Johns Hopkins School of Medicine 


the International Rules of Zoological Nomenclature 
with summaries of opinions rendered to the present 
date. (Rev. ed.) Stanford, Calif.: Stanford Univ. 
Press, 1948. Pp. vii+93. $2.50. 

TescH, J. J. The thecosomatous pteropods: the Indo- 
Pacific. (Part II.) (The Carlsberg Foundation’s 
Oceanographic Expedition Round the World 1928-30 
and Previous ‘‘Dana’’ Expeditions, No. 30.) Copen- 
hagen: C. A. Reitzels; London: Oxford Univ. Press, 
1948. Pp. 45. (Illustrated.) 10/. 

The measurcment of stress and strain in solids: based on 
the proceedings of a conference arranged by the Man- 
chester and District Branch of the Institute of Physics 
on 11, 12, and 13 July 1946. London: Institute of 
Physics, 1948. Pp. x+114. (Illustrated.) $4.00. 

Jaarboek der Koninklijke Nederlandsche Akad 
emie van Wetenschappen. Amsterdam: N. V. Noord: 
Hollandsche Uitgevers Matschappij, 1948. Pp. 220. 
(Illustrated. ) 
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NEWS 
and Notes 


James Stevens Simmons, dean of 
the Harvard School of Public 
Health, has been appointed chairman 
of the Advisory Medical Board of 
the Leonard Wood Memorial (Ameri- 
ean Leprosy Foundation). Gen. 
Simmons was recently awarded the 
Legion of Honor by the French 
government in recognition of his 
service to France as chief of the 
Preventive Medicine Service for the 
U. S. Army. 


Alexander M. MacKay, Canadian 
anesthetic specialist, has been ap- 
pointed subehairman of the Depart- 
ment of Anesthesiology at the Uni- 
versity of Wisconsin to succeed 
Ralph Waters, who retired last fall. 


S. C. Ogburn, Jr. has been made 
a director of the Foote Mineral Com- 
pany of Philadelphia, where he holds 
the position of manager of research 
and development. 


Francis W. Dunmore, ¢o-inventor 
with the late Harry Diamond of the 
blind landing system for aircraft 
retired from the staff of the National 
sureau of Standards after 31 years 
of service, 


Ralph W. Sockman, chaplain of 
New York University and pastor of 
Christ Church, Methodist, has been 
made director of the Hall of Fame 
for Great Americans to succeed the 
late James Rowland Angell. 


Abbott Research Laboratories has 
announced three recent appoint- 
ments: Marlin T. Leffler as assis- 
tant director of research, Marvin A. 
Spielman as head of the organic re- 
search department, and Arthur W. 
Weston as assistant head. 


Hans Lowenbach, associate pro- 
fessor of neuropsychiatry at Duke 
University, has been ealled to ac- 
tive duty by the U. S. Army Medi- 
cal Corps for a year’s service in the 
European theater. 


Carl L. Titus, former director of 
the Magnetic Recorder Division, Ar- 
mour Research Foundation, Chicago, 
has been appointed assistant director 
of the Stanford (California) Re- 
search Institute, where he will be in 
charge of development and industrial 
service. 


Isadore Levin, director of the 
Physical Medicine Department, Doc- 
tors Hospital, Washington, D. C., has 
been appointed an associate professor 
of medicine, in charge of the Depart- 
ment of Physical Medicine of the 
Georgetown University School of 
Medicine. 


Hans Brattstrém, of Lund Uni- 
versity, Sweden, has been appointed 
professor of zoology at the Univer- 
sity of Bergen, Norway. Professor 
Brattstrém is at present studying the 
fauna of the Pacific along the south 
coast of Chile. 


Stanley A. Cain, plant geographer 
at the Cranbrook Institute of Science, 
will attend the ninth International 
Phytogeographie Exeursion in Ire- 
land in July. He will also attend a 
conference at Trinity College, Dublin, 
on current problems in glacial his- 
tory of northeastern Europe: 


Earle K. Plyler, of the National 
Bureau of Standards’ Radiometry 
Laboratory, has been appointed ecn- 
sultant to the Atomic Energy Com- 
mission at Oak Ridge, where he will 
act as advisor on molecular spectra 
and infrared spectrometry. 


John O. Brew, lecturer on anthro- 
pology and director of the Peabody 
Museum, has been appointed Pea- 
body 
chaeology at Harvard University. 


Professor of American Ar- 


James A. Shannon, director of 
the Squibb Institute for Medical 
Research, New New 
Jersey, has been appointed associate 
director of the National Heart In- 
stitute in charge of research. 


Brunswick, 


Arthur J. Eames, professor of 
botany, Cornell University, has been 
appointed president of the Section of 
Morphology and Anatomy of the 
Seventh International Botanical Con- 
gress to be held in Stockholm next 


year. 





Visitors to U. S. 


James F. Danielli, English cancer 
specialist and honorary secretary of 
the British Biological Council, gave 
a series of lectures at the Univer- 
sity of Chicago, April 27-29. 


Hideki Yukawa, nuclear physicist 
of Kyoto University, Japan, has 
been named visiting professor of 
physics at Columbia University for 
the 1949-50 academic year. Pro- 
fessor Yukawa is presently engaged 
in research at the Institute for Ad- 
vanced Study at Princeton. 


A. M. J. F. Michels, of Van der 
Waals Laboratory, Amsterdam, pre- 
sented a paper on high pressure as 
a tool in the study of molecular 
physics at the recent meeting of the 
American Physical 
Washington, D. C. 


L. H. Gray, of the Radiotherapeu- 
tic Research Unit of the Medical Re- 
search Council, Hammersmith Hospi- 
tal, London, spoke on the influence of 
morphology of the ionization tract 
on the biological effects of radiation, 
at the Argonne National Laboratory 
seminar held April 22. Lars Me- 
lander, of the Sweden Nobel Insti- 
tute, Stockholm, was another recent 
visitor at Argonne. 


Society, im 


Grants and Awards 


Gilbert Grosvenor will be the first 
recipient of the National Geo- 
graphie Society’s newly established 
Grosvenor Medal. He will be given 
the medal May 19, on his 50th an- 
niversary as editor-in-chief of the 
National Geographic magazine. 


The U. S. Atomic Energy Com- 
mission will finance 21 new re- 
search programs in biology and 
medicine, under contract with 16 
universities and hospitals. 
Eleven of the contracts will be ad- 
ministered directly by the AEC; 
the remainder by the Office of 
Naval Research. The contracting 
institutions, administrative offices, 
project supervisors, and studies to 
be made are as follows: 

Amherst College, ONR, H. dH. 
Plough, research in radiobiology 
and chemical genetics; University 
of Cincinnati, ONR, Robert Kehoe, 


two 
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studies on chronic berylliosis, tumor 
production by beryllium, and an- 
alytical methods; Columbia Univer- 
sity, AEC, S. C. Werner, use of 
radioactive iodine in developing 
quantitative assay method for 
thyrotropic hormone; University of 
Delaware, ONR, Mary A. Russell, 
comparison of the effects of X-rays, 
neutrons, and mustard compounds 
on the growth and development of 
corn seedlings; University of Den- 
ver, ONR, Fred E. D’Amour, the 
physiologic and pathologic effects 
of radioactive cobalt; Duke Uni- 
versity, ONR, Philip Handler, 
metabolic studies with radioactive 
isotopes; University of Florida, 
AEC, A. A. Bless, bioelectric po- 
tentials of plants and animals as a 
function of radiation injury; Henry 
Ford Hospital, Detroit, AEC, F. W. 
Hartman, survival of red blood cells 
after treatment with nitrogen mus- 
tard; Johns Hopkins University, 
AEC, Abel Wolman, proposed in- 
vestigation of adsorption and as- 
similation of radioactive waste by 
bacterial slimes; University of Kan- 
sas, AEC, FE. R. Hall, radium chlo- 
ride and hemopoietic physiology of 
native rodents; Meharry Medical 
College, ONR, Paul Hahn, treat- 
ment of neoplasms; University of 
Michigan, ONR, Fred J. Hodges, 
radioautography; Mount Sinai Hos- 
pital, New York City, AEC, R. Loe- 
vinger, measurement of tissue dose 
due to gamma and beta active 
radioisotopes; University of North 
Carolina, AEC, C. P. Van Cleave 
and C. T. Kaylor, radioautographic 
study of beryllium 7; North Caro- 
lina State College (three con- 
tracts): (1) ONR, J. A. Weybrew, 
metabolism of copper; (2) AEC, 
W. C. Gregory, peanut seed irradia- 
tion; (3) AEC, N. S. Hall, move- 
ment of ions through soils systems; 
Purdue University, ONR, Heinrich 
Koffler and P. A. Tetrault, use of 
radioactive isotopes in studying 
mold metabolism, with emphasis on 
the assimilatory mechanisms of 
Penicillium chrysogenum; Washing- 
ton University School of Medicine, 
ONR, Wendell Scott, experiments 
to determine the feasibility of de- 
veloping equipment that will be 
eapable of mapping the outlines of 


organs or deposits of metastatic 
tumor within the body; Yale Uni- 
versity (two contracts): (1) AEC, 
E. C. Pollard, monomolecular layers 
of serological agents; (2) AEC, E£. 
C. Pollard, irradiation of viruses 
and large molecules. 


Vannevar Bush, president of the 
Carnegie Institution and wartime 
chairman of the Office of Scientific 
Research and Development, has 
been awarded the 1949 medal of the 
Industrial Research Institute for 
his coordination of industrial and 
academie research with the defense 
effort. 


Fellowships 


Massachusetts Institute of Tech- 
nology’s department of aeronautical 
engineering announces the following 
five graduate fellowships for 1949- 
50: Richard C. du Pont Memorial 
Fellowships in aeronautical engi- 
neering, for graduate students in 
any year of work toward an advanced 
degree, tuition plus $1200 single, 
$1800 married (two available). 
Douglas Aircraft Company Fellow- 
ship, for a graduate student, $1500 
(one available). Goodyear Tire 
and Rubber Company Fellowships 
for graduate students, $1500 (two 
available). Further details may be 
obtained by writing Professor J. C. 
Hunsaker, Department of Aeronauti- 
cal Engineering, Massachusetts In- 
stitute of Technology, Cambridge 39, 
Massachusetts. 


The National Research Council 
announces the availability of 50 
Atomic Energy Commission Techni- 
cal Fellowships in Radiological Phys- 
ics. These fellowships, which are 
administered by the NRC, are in- 
tended to develop a pool of trained 
individuals to meet the many needs 
of industrial laboratories, AEC 
plants, and hospitals. The primary 
requisites in the selection of the 
technical fellows is an undergraduate 
degree with a major in physics, chem- 
istry, or engineering (usually elec- 
trical or chemical) with a minor in 
mathematics, biophysics, or similar 
fields; applicants with other quali- 
fications may be considered in special 
eases. Applicants must be citizens 
of the U. S. under 35 years of age. 
Fellows will probably be assigned 
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for training to one of the ARQ jy, 
stallations. The training Programs 
may differ in detail among the trap. 
ing organizations, but will cover the 
general subjects of radiation megs. 
urements, industrial hygiene aj 
toxicology, sanitary engineering, 3». 
diation biology, introduction to x. 
search, modern physics, nucle, 
physics, and mathematics. The 4). 
nual basic stipend is $1,500 for , 
single fellow, and up to $2,500 fy 
a married fellow. Tuition, fees, anj 
travel expenses will be paid. Initig) 
appointments will be for one year, 
and reappointment may be ma 
upon application if warranted by the 
progress of the fellow. Applications 
will be acted upon in June, and only 
those applications completely docu. 
mented by June 10 will be considerej 
by the NRC Fellowship Board 4; 
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that time. The fellowships will be J. 
gin at the start of the academic year al 
1949-50. Requests for application me 
blanks or additional information al 
should be addressed to the Fellowship ee 
Office, National Research Council, mi 
2101 Constitution Avenue, Washing. ; 
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tai 
Harvard University’s School of & ing 
Public Health has announced a new J jay 
training program for cancer control 
officers, financed in part by grants a 
from the U. S. Publie Health Serv i *'s 
ice and the Massachusetts Division 
of the American Cancer Society. 
The course is open to candidates 
for the degrees of Master of Public 




















Health and Doetor of Public Healt) J“ 
and provides training for doctors, 
statisticians, and health educators o 
for participation in cancer control E 
work. The program will be di 
rected by Leenid 8. Snegireff, as- 0 
sociate professor of cancer control Be 1 
at the Harvard School of Public 9 
Health. Bs 
I 
Summer Programs 
I 
( 


San Francisco State College wil 
hold a field school of natural his- 
tory June 27-August 6 in Bixby 
Canyon, Monterey County, Cali: 
fornia. The course will offer first: 
hand field experience for students 
of college level, with emphasis 00 
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1 identification of plants and ani- 
nals and their interrelationship 
ith nonliving surroundings. Fur- 
,r information may be had by 
writing the Division of Natural 
San Francisco State Col- 
San 


Rejence, 
ege 124 Buchanan Street, 
) 


rancisco 2. 

A new 6-month course in nuclear 
eience will be given at Reed Col- 
ege, Portland, Oregon, under the 
sponsorship of the Atomic Energy 
commission. It is designed to meet 
he needs of post-doctoral fellows 
nder the AEC’s Division of Biol- 
ogy and Medicine, but is open to 
other qualified persons. The sum- 
mer session will be held July 5- 
September 10 and will inelude a 
review of physics and introduction 
to nuclear physies by Kenneth 
Davis, assistant professor of phys- 
ies; a review of mathematical an- 
alysis and introduction to statistics 
by Robert A. Rosenbaum, associate 
professor of mathematics; and a re- 
view of the principles of chemistry 
by Arthur F. Seott, professor of 
chemistry, and Josef F. Bunnett 
and Arthur H. Livermore, assistant 
professors of chemistry. Informa- 
tion on the program may be ob- 
tained by writing the AEC Train- 
ing Program, Reed College, Port- 
land 2, Oregon. 


A special summer course, Cataly- 
sis in Organic Chemistry, will be 
offered at the Ipatieff Cataysis Lab- 
oratory at Northwestern University 
by. Herman Pines, of the Universal 
Oil Products Company. Inquiries 
should be addressed to R. K. Sum- 
merbell, Chairman, Department of 
Chemistry, Northwestern University, 
Evanston, Illinois. 


The New England Association 
of Chemistry Teachers will hold its 
llth summer conference August 22- 
27 at the University of New Hamp- 
Further infor- 
mation may be had by writing the 
conference secretary, Carl P. Swin- 
nerton, Pomfret School, Pomfret, 
Connecticut, 


The Seeond Annual Industrial My- 
cology Short Course will be held at 
Purdue University July 11-23. The 
Course will include a series of eve- 
ning leetures, a morning lecture- 


laboratory course in mold isolation 
and identification, and an afternoon 
course in physiology of the fungi. 
Further information may be ob- 
tained by writing to M. M. Me- 
Clure, Division of Technical Exten- 
sion, Purdue University, Lafayette, 
Indiana. 


Industrial Laboratories 


Vitamin B,., the heretofore rare 
pernicious anemia specific, will now 
be available in large quantities, E. 
R. Squibb and Sons has announced. 
Members of the Squibb research staff 
have discovered that B,, can be ob- 
tained from streptomycin mold. 


Calco Chemical Division, Ameri- 
can Cyanamid Company, Bound 
Brook, New Jersey, has consolidated 
its research, process development, and 
dyes technical service into a new de- 
partment, to be known as Research 
and Development Department. It 
will be headed by K. H. Klipstein. 
H. Z. Lecher has been named director 
of research in charge of chemical 
research. 


Meetings and Elections 


The Company Member Confer- 
ence of the American Standards 
Associaton will meet May 19-20. 
The first day’s session will be held at 
the Benjamin Franklin Hotel, Phila- 
delphia and will be devoted to dis- 
cussions on standardization, by which 
it is the aim of the conference to 
improve service to industry and the 
Frank P. Tisch, chief 
engineer of the Pheoll Manufactur- 
ing Company and vice chairman of 
the Sectional Committee on Screw 
Threads, will discuss the importance 
to American industry of the British- 
Canadian-U. S. agreement on unified 
screw threads (see Science, April 1, 
346). A tour of the Princeton Lab- 
oratories of the Radio Corporation of 
America, where a number of recent 
electronic Uevelopments are now on 
trial, is planned for May 20. Col- 
leges and industrial organizations in 
the Philadelphia area are invited to 
send representatives to the meeting. 


consumer. 


The Inter-University High Alti- 
tude Laboratory will hold a cosmic 
ray symposium at Echo Lake, Colo- 
rado, June 22-28. The U. S. Atomic 
Energy Commission and the Office of 


Naval Research will be co-sponsors 
with the six cooperating universities 
—the University of Chicago, Cornell 
University, University of Denver, 
Massachusetts Institute of Tech- 
nology, New York University, and 
Princeton University. Discussion 
meetings on radiation will be led by 
Marcel Schein, those on properties of 
mesons by Carl D. Anderson, on nu- 
clear interactions of cosmic rays by 
Bruno Rossi, and on showers by Hans 
Bethe and Kenneth Greisen. About 
60 participants have been invited, 
and scientists who are not issued 
invitations may attend. Further de- 
tails may be obtained from Byron E. 
Cohn, Department of Physics, Uni- 
versity of Denver, Denver 10, Colo- 
rado. 


The International Union of 
Chemistry will hold its 15th con- 
ference in Amsterdam September 6— 
10. Official U. S. delegates will be 
Roger Adams, University of Illinois; 
Ralph Connor, Rohm and Haas Com- 
pany; Warren C. Johnson, Univer- 
sity of Chicago; H. F. Mark, Poly- 
technic Institute of Brooklyn; Emil 
Ott, Hercules Powder Company; and 
Edward Wichers, National Bureau of 
Standards. W. Albert Noyes, Jr., 
chairman of the NRC Division of 
Chemistry and Chemical Technology, 
and vice president of the IUC, will 
also attend. 


The National Academy of 
Sciences, at its annual meeting in 
Washington April 25-27, elected as 
vice president for a four-year term 
beginning July 1 Edwin Bidwell Wil- 
son, professor emeritus of vital sta- 
tistics, Harvard School of Public 
Health. (The other Academy officers 
are: president, Alfred N. Richards; 
foreign secretary, Detlev W. Bronk; 
home secretary, Fred E. Wright; 
treasurer, William J. Robbins.) 
Chosen as council members for a 
three-year term ending June 30, 
1952, were: Joel H. Hildebrand, 
professor of chemistry, University 
of California at Berkeley; and 
Ernest W. Goodpasture, professor 
of pathology and dean of the School 
of Medicine, Vanderbilt University. 
(Other council members are: Alfred 
N. Richards, Edwin B. Wilson, 
Detlev W. Bronk, Fred E. Wright, 
William J. Robbins, Carl R. Moore, 
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W. Albert Noyes, Jr., J. Robert Op- 
penheimer, and Donald D. Van 
Slyke. ) 

Newly elected Academy members 
are: George W. Bartelmez, professor 
of anatomy, University of Chicago; 
Frank A. Beach, professor of psy- 
chology, Yale University; Robert B. 
Brode, professor of physics, Univer- 
sity of California at Berkeley; Paul 
R. Burkholder, Eaton Professor of 
Botany, Yale University; Lowell T. 
Coggeshall, professor and chairman, 
Department of Medicine, and dean, 
Division of Biological Sciences, Uni- 
versity of Chicago; Max Delbriick, 
professor of biophysics, California 
Institute of Technology; Robert C. 
Elderfield, professor of chemistry, 
Coumbia University; William F. 
Gibbs, vice president, Gibbs and Cox, 
New York City; William W. Hansen, 
professor of physics, Stanford Uni- 
versity; Charles B. Huggins, pro- 
fessor of surgery, University of Chi- 
eago; Walter D. Lambert, U. S. 
Coast and Geodetic Survey (retired) ; 
Howard B. professor and 
head of Department of Physiological 
chemistry, University of Michigan; 
Francis W. Loomis, professor and 
head of Department of Physics, Uni- 
versity of IIllinois; Thomas S. 
Lovering, U. S. Geological Survey; 
Samuel M. McElvain, professor of 
chemistry, University of Wisconsin; 
Saunders MacLane, professor of 
mathematics, University of Chicago; 
Nicholas U. Mayall, Lick Observa- 
tory; Otto Meyerhoff, research pro- 
fessor of physiological chemistry, 
University of Pennsylvania; John S. 
Nicholas, Sterling professor of biol- 
ogy, Yale University; George B. 
Pegram, professor of physics and 
dean of graduate faculties, Columbia 
University; Kenneth S. Pitzer, pro- 
fessor of chemistry, University of 
California at Berkeley; Kenneth B. 
Raper, senior microbiologist, North- 
ern Regional Research Laboratory, 
U. 8S. Department of Agriculture; 
John L. Savage, chief designer, U. S. 
Bureau of Reclamation, Denver; Carl 
F. Schmidt, professor of pharma- 

- ecology, University of Pennsylvania; 
Julian Schwinger, professor of phys- 
ics, Harvard University; Harry L. 
Shapiro, professor of anthropology, 
Columbia University ; Oliver R. Wulf, 

professor, Division of Chemistry and 


Lewis, 


Chemical Engineering, California In- 
stitute of Technology; Ralph W. G. 
Wyckoff, scientist director, National 
Institutes of Health; Frederick W. 
H. Zachariasen, professor and chair- 
man of the Department of Physics, 
University of Chicago. 

Six new foreign associates were 
elected by the Academy: Elie Cartan, 
professor of geometry, University of 
Paris; Paul A. M. Dirac, Lucasian 
professor of mathematical physics, 
St. John’s College, Cambridge, Eng- 
land; Bernard Lyot, astronomer, 
Meudon Observatory, Seine-et-Oise, 
France; Henri Piéron, director, Lab- 
oratory of Physiological Psychology, 
The Sorbonne, Paris; Arne Tiselius, 
professor of biochemistry, University 
of Upsala, Upsala, Sweden; Ojvind 
Winge, director, Department of 
Physiology, Carlsberg Laboratory, 
Copenhagen (Valby). 


The first branch of RESA, the 
Scientific Research Society of 
America, was installed at the Esso 
Research Club of the Standard Oil 
Company (New Jersey) in Linden, 
New Jersey, April 20. More than 
300 research men, visiting scientists, 
and officials of the company were 
present. The afternoon program in- 
cluded an inspection trip of the 
laboratories of the new Esso Re- 
search Center, recently dedicated, 
and of the Bayway Refinery. The 
installation address on ‘‘ Fuels and 
the Internal Combustion Engines of 
the Future’’ was given by Charles F. 
Kettering, of General Motors Cor- 
poration. 


NRC News 


The National Research Council 
has announced the awarding of the 
RCA _ Predoctoral Fellowships in 
Electronics to eight graduate stu- 
dents. The awards are supported 
by the Radio Corporation of 
America, and the selection of fel- 
lows was made by the RCA Fellow- 
ship Board of the National Re- 
search Council. 

The newly appointed fellows and 
their fields of research are: Charles 
K. Birdsall, Stanford University, 
interaction of electric fields and 
electron streams; David Carter, Stan- 
ford University, electron bunching 
by means of electromagnetic waves; 


ei) 

















William A, Craven, Jr., Princetoy 
University, microwave techniques jy. 
cluding generation, am) lifieatioy 
and transmission; Geral; Estrin, 
University of Wisconsin, microway, 
propagation and _ field theory. 
Fumio Bob Naka, Harvard Univer 
sity, focal properties of cathode-ray 
guns and illuminators; and Howay; 
C. Poulter, Stanford University, jp. 
teraction of electromagnetic way 
and electron streams and its use jy 
new types of vacuum tubes. Fo. 
lows whose awards have been pr. 
newed for another year are: Arthy 
L. Aden, Harvard University, fo 
work in electromagnetic engineer. 
ing and allied fields, with possibje 
applications to meteorology; anj 
Robert W. Olthuis, University of 
Michigan, for work in low pressure 
gas discharge applications at mier- 
wave frequencies. 

The NRC has also announced ten 
awards of the Merck Postdoctor:! 
Fellowships in the Natural Sciences, 
These fellowships are supported by 
Merck and Company, Ine., and the 
selection of fellows was made by the 
Merck Fellowship Board of the Na 
tional Research Council. 

The new appointees and their x 
search topics are: Melvin Cohn, 
Pasteur Institute, Paris, biochemis 
try, immunochemistry, and enzymo!: 
ogy, especially adaptive enzymes of 
bacteria; Ruth Sager, Rockefeller 
Institute for Medical Research, ge 
neties: gene actions, gene and cyto- 
plasm relations, cytoplasmie inher: 
tance; Robert C. C. St. George, Jr. 
California Institute of Technology, 
biological chemistry: cellular physi 
ology with some emphasis on the 
chemistry of vision; Edward C. 
Taylor, Jr., Laboratorium fur Organ: 
ische Chemie, Zurich, stereochemis 
try of the pentacyclic triterpenes 
of the f-amyrin type. Fellows 
whose grants have been renewed, 
and their fields of work, are: David 
H. Brown, Washington University 
Medical School, synthesis and prop: 
erties of compounds of biological 
interest; Malcolm Gordon, Cali 
fornia Institute of Technology, i” 
termediary metabolism; Caspar W. 
Hiatt, 3rd, Rockefeller Institute fot 
Medical Research, chemical factors 
of natural immunity and the phys' 
cal chemistry of proteins; R. VW. 
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Jumry, 2M University of Utah 
Medical School, enzyme kinetics as 
related to protein structure; Clem- 
ent L. Markert, California Institute 
of Technology, embryology ; and 
Gunther 8. Stent, California Insti- 
tute of Technology, physical chem- 
istry, structure of high polymers, 
piophysics, bacterial viruses. 


Deaths 


W. Halsey Barker, 42, assistant 
jean of the Johns Hopkins Univer- 
sity School of Medicine, died March 
06 at Johns Hopkins Hospital, where 
he had been a patient for two months. 


Jonas Borak, 56, Viennese radiolo- 
gist who came to New York City ten 
vears ago as a refugee, died April 4 
of a heart ailment while lecturing at 
the New York Academy of Medicine. 


Alphonse A. Thibaudeau, 64, 
head pathologist at the New York 
State Institute for the Study of 
Malignant Diseases, and former in- 
structor in bacteriology at the Uni- 
versity of Buffalo, died at his home 
in Buffalo April 6 following a brief 


illness. 


Irving Hotchkiss Pardee, 57, 
neurologist at the Neurological In- 
stitute, Presbyterian Hospital, and 
at St. Luke’s Hospital, New York 
City, and professor of neurology at 
Columbia University, died April 10 
after a brief illness. 


Whitman Cross, 94, geologist and 
authority on rose culture, died April 
“0 at Rockville, Maryland, after an 
illness of five years. Dr. Cross had 
been head of the U. S. Geological 
Survey for 37 years when he retired 
in 1925, 


Catherine V. Beers, 57, associate 
professor of zoology at the Univer- 
sity of Southern California, died 
April 22. Dr. Beers had done con- 
siderable work in genetics. 


Sir Robert Robertson, 80, British 
chemist and director of the Salters 
Institute of Industrial Chemistry 
since 1937, died April 28 in London, 
after a brief illness. Sir Robert 
directed explosives research at Wool- 
Wiech Arsenal during both world wars. 





William H. Bauer and Irwin Gor- 
don, Rutgers University ceramists, 
recently announced the successful 
synthesis of single crystals of mul- 
lite, a silicate rarely found in nature 
but occurring in the firing of certain 
ceramic materials. A new approach 
to silicate technology is suggested 
with the possibility of synthesizing 
commercially important _ silicates 
such as tourmaline, used in sonic 


detectors and electrical frequency 
controls. 
The Federation of American 


Scientists, at its annual council meet- 
ing in Washington April 30—May 1, 
issued the following statement on 
National Science Foundation legis- 
lation: 

‘‘During the recently concluded 
hearings on National Science Foun- 
dation legislation before the House 
Committee on Interstate and Foreign 
Commerce, strong opposition to the 
entire Foundation concept was voiced 
by the National Patent Council. It 
appears that this organization has 
succeeded in arousing unfounded 
fears among small manufacturers 
and business men that the Founda- 
tion ‘would inevitably dry up the 
creative fountainheads of American 
industry by stifling individual incen- 
tive to invent and produce.’ In 
recent weeks Congressmen have had 
a steady flow of mail urging this 
point of view. The majority of the 
committee now considering the legis- 
lation is not likely to be impressed, 
since they have given sufficient study 
to the bills to recognize the falsity 
of the charges. But other Congress- 
men, who will make the final decision 
on the House floor, may be impressed 
if their mail continues to be pre- 
dominantly opposed to the bill. 

‘*The great majority of scientists, 
whatever the disagreements on detail, 
favor the establishment of a National 
Science Foundation. The long course 
of the legislation can be finally and 
successfully ended in the next month. 
It must not be jeopardized by silence 
on the part of scientists, silence which 
will be interpreted as indifference. 
The Federation of American Scien- 
tists calls upon all scientists and 
their organizations, recognizing that 
this is the critical hour for establish- 
ment of a National Science Founda- 


tion, to communicate directly with 
their own representatives in Congress 
urging them to vote for the National 
Science Foundation Act of 1949 when 
it reaches the floor of the House.’’ 

The newly elected officers of the 
federation are: Hugh C. Wolfe, as- 
sociate professor of physics at the 
College of the City of New York and 
president of the federation’s New 
York chapter in 1947-48, chairman; 
Clifford Grobstein, biologist at the 
National Cancer Institute, vice chair- 
man; and Gerhart Friedlander, chem- 
ist at Brookhaven National Labora- 
tory, secretary-treasurer. 


The ornithological life of the 
Arctic area 200 miles south of the 
north magnetic pole will be studied 
this summer by the government- 
sponsored Perry River Expedition, 
which is to leave Edmonton, Alberta 
on May 17. The team of three scien- 
tists includes an Englishman—Peter 
Markhan Scott, waterfowl painter 
and director of the Seven Wild Fowl 
Trust—and two representatives of 
the U.S. Fish and Wildlife Service— 
Paul Queneau, research ornithologist 
of Westport, Connecticut and Harold 
C. Hanson, of the Illinois Natural 
History Survey. They will observe 
the flora and fauna of the region and 
make an intensive study of five fowl, 
the American brant, the black brant, 
the Ross goose, the tule goose, and 
the white-fronted goose. The team 
will be joined by Eskimo guides at 
Victoria Island in the Arctic and will 
mush 150 miles with dog sleds across 
the ice. James Bell, Canadian bush 
pilot, will join the expedition in July, 
when the thaw permits him to land 
his small plane. 


An association for mutual infor- 
mation on blood groups has been 
proposed by P. H. Andresen, chief of 
the Serological Department, Univer- 
sity Institute of Legal Medicine, 
Copenhagen, Denmark, with the aim 
of making new developments in this 
field more readily available to indi- 
vidual research workers. All re- 
searchers engaged in blood group 
work are invited to join. Inquiries 
may be sent to Dr. P. H. Andresen, 
Frederik Vs Vej 9, Copenhagen, Den- 
mark. Members will receive Blood 
Group News, a monthly bibliography 
on blood group work. A limited 
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number of copies will be on sale by 
Ejnar Munksgaard, Copenhagen. 


F. Firbas, Botanische Anstalten 
der Universitat, G6ttingen, Ger- 
many, has reported that the sys- 
tematic-plant geography library of 
the University was completely des- 
troyed during the war. He would be 
very grateful for any reprints in 
those fields that Science readers 
might send him. 


The Association of American Medi- 
eal Colleges recently announced the 
opening of its Medical Film Insti- 
tute, with offices in the Academy of 
Medicine Building, 2 East 103rd 
Street, New York City. The MFI 
will function as an advisory body, 
providing producers and sponsors of 
medical films with an authoritative 
opinion as to the scientific, educa- 
tional, and cinematic qualities of a 
proposed film. The Department of 
State has commissioned the MFI to 
select a group of the newest and 
best medical films for presentation 
abroad as part of the U. S. Informa- 
tion Service film program. 

The Advisory Committee, headed 
by Walter A. Bloedorn, dean of 
George Washington University’s 
School of Medicine, includes Francis 
Keppel, dean of Harvard’s Graduate 
School of Education; Robert V. 
Schultz, chief of the Audio-Visual 
Training Section of the Navy Bureat 
of Medicine and Surgery; Orville 
Goldner, former head of Navy Train- 
ing Films; and William A. Benedict, 
chairman of the American Medical 
Association’s Committee on Medical 
Motion Pictures. 


A new periodical, Physiologia 
Plantarium, covering all branches of 
plant physiology, is being published 
quarterly, as the official publication 
of the Scandinavian Society for 
Plant Physiology. The papers are 
printed in either English, French, or 
German. Nonmembers of the so- 
ciety may place subscription orders 
with Einar Munksgaard, Norregade 
6, Copenhagen, Denmark or through 
local booksellers, but only members 
may submit contributions. 


The National Registry of Rare 
Chemicals, 35 West 33rd Street, 
Chicago 16, Illinois, lists the follow- 





ing wanted chemicals: indican, 5- 
keto-D-gluconie acid, tri-(p-isocyana- 
tophenyl) methane, hemocyanin, 2,2’- 
dihydroxyazobenzene-3-sulfonic acid, 
3,6,2’,4’-tetrahydroxyflavone, 1-hy- 
droxyphenazine, 1-hydroxyacridine, 
1-hydroxy-2-anthramine, pyrographi- 
tic oxide, phthionic acid, 8-nitro-1- 
naphthoic acid, coriamyrtin, n-(p- 
diethylaminoethyl) phenothiazine, L- 
lyxose, 9-methyl-2,6,7-trihydroxy-3- 
fluorone, phenylpantothenone, mono- 
deuteroethylene, hexafluorobutadiene, 
and 2-hydroxy-1l-anthramine. 


Make Plans for— 


Society for Applied Spectros- 
copy, symposium, Brooklyn Poly- 
technic Institute, May 21, Brooklyn. 


Canadian Psychological Asso- 
ciation, May 26-28, Mount Royal 
Hotel, Montreal. 


American Medical Association, 
annual session, June 6-10, Atlantic 
City, New Jersey. 


Symposium on Fine Particles 
and Resolutions, June 9-10, Stevens 
Hotel, Chicago. 


American Society of Electro- 
encephalography, June 11-12, Chal- 
fonte-Haddon Hall Hotel, Atlantic 
City, New Jersey. 


International Conference on 
Science Abstracting, June 20-25, 
Unesco House, Paris, France. 


Ist International Congress of 
Biochemistry, August 19-25, Cam- 
bridge, England. 


4th International Conference of 
the International Association of 
Quaternary Research, August 22- 
September 15, Budapest, Hungary. 


Recently Received— 


News from Unesco. A fortnightly 
publication from the Bureau of 
Public Information, Unesco, 19 
Avenue Kléber, Paris 16, France. 

The behavior of rocks and rock 
masses in relation to military geol- 
ogy, by Wilmot R. McCutchen. 
(Quarterly of the Colorado School 
of Mines, Vol. 44, No. 1). Single 
copies obtainable from the Colo- 





rado School of Mines, Golden 
Colorado, at $1.00 each. 


Technical & Scientific Cooperatig,. 
Projects Coordinated by the }, 
terdepartmental Committee a 
Scientific and Cultural Cooper, 
tion in 1948. Issued in Februan 
1949 by the Office of Pubj 
Affairs, Department of State, 
Washington, D. C. 

Sugar and Sugar By-Products in th, 
Plastics Industry by Louis Long 
Technological Report Series \), 
5. Available at no charge fron 
the Sugar Research Foundation, 
Inc., 52 Wall Street, New York 5, 
ie 

Papers on the Soviet Genetics (Cop. 
troversy. Occasional Pamphlet 
No. 9 of the Society for Freedon 
in Science. Copies obtainable 
from the Assistant Secretary, 8». 
ciety for Freedom in_ Science, 
Dept. of Zoology, University Mu- 
seum, Oxford, England at 1/3. 

Story of Vitamin B,, by Ruth 
Woods. In Borden’s Review of 
Nutrition Research, Vol. X, No. 1. 
The Borden Company, 350 Maii- 
son Avenue, New York 17, N. Y. 

Immigrant Plants in the Hawaiian 
Islands, II, by F. Raymond Fos 











berg. Occasional Paper 46, Uni- 
versity of Hawaii, Honolulu, 
Hawaii. 


Importance of Upwelling *Yater to 
Vertebrate Paleontology and Oil 
Geology by Margaretha  Bron- 
gersma-Sanders. Tweede Sectie, 
Deel XLV, No. 4. Koninklijke 
Akademie van Wetenschappen, 
Amsterdam (C.), Holland. 

Fifth Semiannual Report of the 
Atomic Energy Commission, Janv- 
ary 1949. U. 8S. Government 
Printing Office, Washington, D. ¢. 

Abridged Sceientifie Publications 
from the Kodak Research Labora: 
tories, Vol. XXIX, 1947. East- 
man Kodak Company, Rochester, 
New York. 

National Health Council, Annual 
Report, March 25, 1949. Pre: 
pared by National Health Council, 
1790 Broadway, New York 19, 
| 

Service, a monthly publication of 
Cities Service Company, 703 Ring 
Building, Washington 6, D. C. 
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